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ECENT progress in the treatment of 

tumors of the brain is due to earlier 
diagnosis and better localization of them. 
Many factors contribute to early diagnosis. 
Patients are becoming educated to the fact 
that craniotomy can be performed success- 
fully, and physicians are beginning to rec- 
ognize the symptoms of tumor and are call- 
ing in consultation the ophthalmologist, 
the roentgenologist, the neurologist, and 
the neurosurgeon. When brain tumor is 
suspected and the physical signs are in- 
sufficient to make possible either diagnosis 
or localization of the lesion, pneumoven- 
triculography, which was introduced by 
Dandy in 1918, offers material assistance. 
Pneumo-encephalography, following with- 
drawal of cerebrospinal fluid and injection 
of air by the method of spinal puncture, 
permits investigation of the cisterna mag- 
na and of the subarachnoid spaces, in addi- 
tion to study of the ventricles. The proce- 
dure is contraindicated in presence of le- 
sions which are causing increased intra- 
cranial pressure, but it is; very useful in 
studying inflammatory and atrophic le- 
sions of the brain. 

It is undeniable that pneumoventriculog- 
raphy and encephalography are valuable 
aids in the diagnosis of cerebral lesions, but 
it is my impression that these procedures 
often are employed in lieu of careful neuro- 
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logic examination or to satisfy the physi- 
cian’s curiosity. 

In view of these impressions, I have an- 
alyzed a series of 217 cases in which ex- 
ploratory craniotomy was performed at 
The Mayo Clinic, in the period from July 
1, 1930, to July 1, 1931. In this analysis, I 
have endeavored to show the accuracy of 
clinical and of pneumoventricular and en- 
cephalographic diagnosis, as well as the in- 
cidence of these studies in the diagnosis of 
brain tumor. I have attempted, also, to an- 
alyze the therapeutic results accomplished 
after these special examinations have been 
carried out, to ascertain if the results justify 
the procedures. 


REVIEW OF LITERATURE 


Roentgenography first was applied to the 
study of intracranial tumors in 1897 by 
Obici and Bellici, and almost simultane- 
ously was employed by Oppenheim. Tu- 
mors of the brain, discovered at necropsy, 
were replaced within the skull, either with 
or without the brain, and roentgenograms 
were made. Difficulty was experienced in 
demonstrating shadows of tumors in living 
subjects. Oppenheim, in 1899, observed 
that intracranial tumors produced de- 
struction of the posterior clinoid processes 
and erosion of the sella turcica, which aided 
him in making the diagnosis of hypophys- 
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eal tumor. Heuer and Dandy, in 1916, re- 
ported a roentgenographic study of 100 
patients with brain tumor who came to the 
surgical service of Halsted from Septem- 
ber, 1912, to November, 1916. Their classi- 
fication of shadows of tumors and of 
changes in the skulls is very accurate, and 
represents the changes observed by those 
of us who attempt to treat intracranial 
lesions surgically. | am taking the liberty 
-of quoting their outline: 


I. True tumor shadows: 
(a) Uncalcified tumors 


(b) Calcified tumors 


II. Changes in the skull due to tumor: 
(a) Changes in the skull due to general 
pressure: 
1. Enlargement of the skull 
2. Separation of the cranial su- 


tures 

3. General convolutional atro- 
phy 

4. Destruction of the sella tur- 
cica 


(b) Local changes in the skull: 
1. Local hypertrophy of the 

skull 
Local expansion or enlarge- 
ment without destruction 
3. Local atrophic changes 
Local convolutional atrophy 
5. Local sellar destruction 
(c) Vascular changes in the skull due 

to tumor 


te 


n+ 


Uncalcified tumors do not cast a shadow 
in the roentgenogram unless the tumor 
tissue has invaded the accessory sinuses. 
Calcified cysts, hematomas, oligodendro- 
gliomas, meningiomas with psammoma 
bodies, and some aneurysms, cast shadows 
which are readily rocognized. In the series 
of Heuer and Dandy, these lesions repre- 
sented 6 per cent. Local erosion of bone is a 
distinct diagnostic aid in localization; the 
best example of this is the changes produced 
by hypophyseal lesions. Local hypertrophy 
of the skull over cerebral tumors offers dis- 
tinct localizing signs and represents 4 per 
cent in their series. However, I have ob- 
served osteomas to result from injury to the 
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skull, and I have observed them to appear 
parasagittally, without an underlying tu- 
mor. The diagnosis of cerebral neoplasm 
should be made only when accompanying 
signs of tumor of the brain exist. The signs 
in the skull of increased intracranial pres- 
sure, that is, enlargement of the skull, 
separation of cranial sutures, general con- 
volutional atrophy, erosion of the posterior 
clinoid processes, and occasionally erosion 
of the sella turcica, offer confirmatory evi- 
dence of expanding intracerebral lesions or 
hydrocephalus. Heuer and Dandy stated 
that in 45 per cent of their cases roentgeno- 
grams presented real diagnostic aid. This 
leaves a large portion of cases in their 


series in which confirmatory evidence of 


the presence of tumor was not available. 

In 1918 Dandy reported his experimen- 
tal and clinical experiences with ventricu- 
lography. He employed various mediums 
to outline the contour of the ventricles, and 
concluded that the substitution of air for 
cerebrospinal fluid was the most practical 
measure and that the best roentgenograms 
were so produced inasmuch as the air- 
filled ventricles cast darker shadows than 
the brain; this permitted him to study the 
normal and the abnormal contours of the 
ventricles. Following this, he suggested 
roentgenoscopy of the cerebral ventricles, 
and encephalography by means of injec- 
tion of air through a lumbar spinal punc- 
ture, removing the cerebrospinal fluid, and 
replacing it with air in small quantities to 
avoid undue changes in intracranial pres- 
sure. 

Subsequent to introduction of pneumo- 
roentgenography, the medical literature 
was crowded with reports and suggestions 
for modification in technique. Appliances 
were introduced, numerous suggestions 
were advanced concerning indications and 
contraindications, and diagnostic results, 
sequelae, and fatalities were reported. 
Bingel, Martin, and Uehler represented the 
European supporters. McConnell and Jef- 
ferson, of Ireland and England, respec- 
tively, were somewhat more conservative. 
In America, Frazier, Elsberg in conjunc- 
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tion with Silbert, Grant, Penfield, Adson, 
and Ott, presented conservative reviews of 
the diagnostic value of pneumoventricu- 
lography. Dandy contributed several valu- 
able and strongly favorable reports of his 
experiences subsequent to the introduction 
of the technique previously reported. Pen- 
dergrass, Pancoast, and Kay have presented 
perhaps the most comprehensive recent 
study of encephalography. Penfield, in a 
review of his experiences, stated that the 
greatest diagnostic value of pneumoroent- 
genography is to determine where the tu- 
mor is not located, and advocated methods 
of preventing or minimizing the symptoms 
that follow withdrawal of cerebrospinal 
fluid and its replacement with air. 


SURGICAL TECHNIQUE INVOLVED IN 
PNEUMOVENTRICULOGRAPHY 

Aspiration of the ventricle and injection 
of air should be performed by the neuro- 
surgeon, since the knowledge which is af- 
forded him during this surgical procedure 
may offer material assistance in subsequent 
exploration; then, too, the procedure may 
be associated with complications which 
may require immediate surgical interven- 
tion. Usually, local anesthesia is sufficient. 
Occasionally, for extremely nervous pa- 
tients, general anesthesia is necessary. 
When local anesthesia is employed, pre- 
operative administration of scopolamine 
occasionally is indicated. 

Bilateral aspiration of the lateral ven- 
tricles is the procedure of choice. This 1s 
most easily accomplished by trephining 
over the posterior horn of each lateral ven- 
tricle. Aspiration of a single ventricle is 
sufficient when communicating hydroceph- 
alus exists. Aspiration of the anterior 
horns of the lateral ventricles may have to 
be resorted to when one is unable to ob- 
tain fluid by puncture of the posterior 
horns. Single aspiration fails to demon- 
strate the contour or size of the opposite 
ventricle in the presence of obstructing 
lesions of a foramen of Monro or collapse 
of one or the other of the two ventricles. 
The exact position of the trephine openings 


Pneumoventriculography and Encephalography 659 


varies according to the technique employed 
by the various surgeons. Some prefer to 
place these openings very close to the 
median line and to direct the ventricular 
needle laterally, toward the ear; others 
prefer to place the opening at some dis- 
tance from the median line, and to direct 
the needle mesially. McConnell belongs to 
this latter group. 

It has been my experience that ventricu- 
lar aspiration is most readily accomplished 
by placing the trephine openings over the 
posterior horn of each lateral ventricle, in 
positions determined by drawing a line 
upward from the external occipital pro- 
tuberance for a distance of 6 cm. and then 
laterally for from 3 to 4 cm. The ventricu- 
lar needle is then directed downward, 
parallel with the falx cerebri and at right 
angles to the skull. In the early stages of 
this procedure, much attention was given 
to manometric studies, and attempts were 
made to maintain equal pressure between 
the withdrawal of fluid and the injection of 
air, but it was soon observed that these 
pressures could not be maintained, for 
very often air would escape following re- 
moval of the ventricular needle from one 
or both ventricles. If an attempt were made 
to increase this pressure in the presence of 
a supratentorial lesion, severe headache, 
nystagmus, and even convulsions were 
seen to develop. Frazier’s suggestion to 
allow the air to replace the cerebrospinal 
fluid under atmospheric pressure appears 
to be the safest method. This is accom- 
plished by placing the patient on his back 
on a table, with the head elevated and ro- 
tated sufficiently to allow the fluid to 
escape from the dependent ventricle, while 
air enters the superior ventricle. 

I find that the cerebellar position dis- 
turbs the patient less than does the pos- 
terior, upright position, and that atmos- 
pheric pressures can be obtained equally as 
well in this position as in the upright posi- 
tion. The only difference, perhaps, is that 
the cerebrospinal fluid has to be aspirated 
after it ceases to flow instead of being per- 
mitted to drain. Air is injected to replace 
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the fluid that has been withdrawn, but at 
no time is the air forced in under pressure, 
and in all cases of increased intracranial 
tension the amount of air introduced 1s less 
than the amount of fluid withdrawn. Some 
operators contend that all of the fluid 
should be removed in order to obtain dis- 
tinct outlines of the ventricular system in 
one roentgenogram. Since cerebrospinal 
fluid is formed rapidly, I believe it without 
avail to attempt completely to drain the 
ventricular system; however, sufficient 
fluid should be removed to insure a satis- 


factory roentgenogram of at least half of 


the ventricular system at a time. What | 
actually do is to withdraw all of the cere- 
brospinal fluid possible with the patient’s 
head in the cerebellar position, and to re- 
place the fluid with an equal volume of air, 
a part of which escapes through the can- 
nula or the ventricular puncture on with- 
drawal of the ventricular needle. 
Estimation of Ventricular Volume. The 
size of the lateral ventricle, and the pa- 
tency of the foramen of Monro, can be de- 
termined readily during this particular 
part of the ventriculographic procedure, 
since the quantity of fluid withdrawn from 
each lateral ventricle determines whether 
the ventricle is normal in size, partially or 
completely collapsed, or dilated. Occasion- 
ally, one actually encounters a tumor, and 
may obtain cystic degenerative material 
through one needle and cerebrospinal fluid 
through the other needle. Pachymeningitis, 
also, has been encountered during ventricu- 
lar puncture. Tumors which obstruct the 
foramen of Monro may give rise to the pres- 
ence of xanthochromia in one ventricle, 
whereas normal cerebrospinal fluid may be 
obtained from the other ventricle. The in- 
troduction of indigo carmine into one ven- 
tricle demonstrates patency or block of a 
foramen of Monro; the dye is readily ob- 
tained from the ventricle on the side op- 
posite to that on which it was injected 
when the foramina are open. If internal 
hydrocephalus is in question, in children, 
estimation of ventricular volume and in- 
jection of indigo carmine can be followed 
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by cisternal puncture to determine the 
patency’ of the aqueduct of the fourth 
ventricle, and of the foramina of Magendie 
and Luschka. In uncertain diagnoses of 
lesions of the posterior fossa estimation of 
ventricular volume can be made prelimi- 
nary to exploration. In the presence of 
bilateral, ventricular, communicating hy- 
drocephalus, surgical treatment can be 
proceeded with; if small lateral ventricles, 
or if collapse of one or both lateral ven- 
tricles is met, the proposed exploration 
should be abandoned and ventriculograms 
made. Collapse of one lateral ventricle, or 
existence of unilateral hydrocephalus, like- 
wise may furnish sufficient aid to corro- 
borate clinical evidence and to complete 
localization of a neoplasm. Collapse of 
both lateral ventricles is suggestive of an 
expanding cerebral lesion, situated supra- 
tentorially in the median line, or large 
enough to compress the ipsolateral ven- 
tricle, to displace the falx cerebri and to 
compress the opposite hemisphere and ven- 
tricle. 


SURGICAL TECHNIQUE INVOLVED IN 
ENCEPHALOGRAPHY 


Withdrawal of cerebrospinal fluid and in- 
jection of air by lumbar spinal puncture 
still is undergoing changes in technique. 
Some surgeons prefer to carry out the 
procedure with the patient in the reclin- 
ing lateral position, but the majority pre- 
fers to have the patient in the sitting, up- 
right position. If the puncture is performed 
with the patient in the reclining position, 
he should be placed on a table which per- 
mits elevation of the head and upper part 
of the trunk, since the object of the pro- 
cedure is thoroughly to drain the spinal 
canal, cisterna, subarachnoid spaces, and 
ventricular system and to replace the 
fluid with air. The chief objection to the 
upright position is the accompanying symp- 
toms of shock. The amount of fluid with- 
drawn may measure from 60 to 200 c.c. To 
minimize the distressing symptoms associ- 
ated with withdrawal of spinal fluid and of 
introduction of air, various methods have 
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been devised in the hope of maintaining 
normal intracranial pressure. The best pro- 
cedure, probably, is the one introduced by 
Fay. He employs two spinal puncture 
needles, one of which is connected with a 
manometer, and the other is employed to 
withdraw fluid and replace it with air. 
However, the tremendous drop in blood 
pressure and in cerebrospinal pressure, 
which accompanies the procedure, leads me 
to believe that these various devices are 
of more theoretical than practical value 
and that if the operator will proceed slowly, 
replacing each ¢ c.c. of fluid with ¢5 c.c. of 
air, little attention need be paid to mano- 
metric readings, except to the initial read- 
ing, which determines the absence or pres- 
ence of increased intracranial pressure. 
Encephalography is contraindicated in the 
presence of increased intracranial pressure. 
Fay’s suggestion of rotating the head with 
sudden jerks is valuable in the assurance of 
thorough drainage of fluid and filling with 
air of the ventricles and subarachnoid 
spaces. 


RELATIVE POSITION OF PATIENT AND OF 
ROENTGENOLOGIC APPARATUS IN 
VENTRICULOGRAPHY AND 
ENCEPHALOGRAPHY 


In order to insure the best results from 
roentgenologic studies, the surgeon should 
cooperate with the roentgenologist to fa- 
miliarize himself thoroughly with the par- 
ticular problem at hand. Some surgeons 
prefer to make the roentgenograms in the 
operating room, with a portable machine, 
but | am convinced that the best results are 
obtained when the patient is transferred to 
the section on roentgenology, where more 
powerful tubes are available and the Potter- 
Bucky diaphragm and head rests can be 
installed. Pendergrass’ method of placing 
the tube under the head while making the 
ventriculogram probably is the best, and 
his and Fay’s apparatus for taking the en- 
cephalogram, with the patient in the up- 
right position, probably produces the best 
results. Not all roentgenologic departments 
have such facilities, but excellent ventricu- 
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lograms can be made with the standard 
equipment, including the Potter-Bucky 
diaphragm, on a horizontal table, and ex- 
cellent encephalograms with the standard 
stereoscopic thoracic equipment. Numer- 
ous suggestions have been advanced con- 
cerning the number and position of plates, 
but it 1s my impression that sufficient 
knowledge can be obtained from ventri- 
culography by taking one anteroposterior 
view with the occiput on the plate, and 
one anteroposterior view with the face on 
the plate. Lateral views should be taken 
stereoscopically, first with one temporal 
region on the plate and then with the op- 
posite one on the plate. If the contour of 
the third ventricle, aqueduct, and fourth 
ventricle hold particular interest, a lateral 
plate should be made with the face down 
and the head in a dependent position. Be- 
fore making each plate, the head should be 
rotated slowly, and sufficient time should 
be given for the air thoroughly to fill the 
uppermost ventricle. 

Encephalographic roentgenograms are 
best obtained with the patient in the up- 
right position, and, according to Pancoast 
and Fay, should be made in stereographic 
positions. 


CONDITIONS DISCLOSED BY PNEUMOVEN- 
TRICULOGRAPHIC STUDIES 


Lesions of the posterior fossa produce in- 
ternal hydrocephalus, with dilatation of 
the lateral and third ventricles. Although it 
is difficult, with the ventriculogram, to 
distinguish different lesions in the poste- 
rior fossa, localization within the fossa is 
valuable, since a cerebellar approach per- 
mits exploration of the cerebellar lobes, 
vermis, cerebellopontine angles, and fourth 
ventricle. 

Neoplasms of the frontal lobe, in the ad- 
vanced stages, produce collapse of one or 
both lateral ventricles, whereas, in the 
earlier stages, they produce unilateral ven- 
tricular collapse, with a shift of the ven- 
tricles to the side opposite the tumor, or 
they may indent or distort the anterior 
horn of the lateral ventricle. 
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Neoplasms of the temporal lobe produce 
collapse of one or both lateral ventricles, 
but they more often result in unilateral 
collapse of a lateral ventricle with con- 
tralateral hydrocephalus. Occasionally, the 
inferior horn may be elevated or depressed, 
depending on the position of the tumor. 
These growths are capable, also, of ob- 
literating the inferior horn of a lateral 
ventricle and compressing its body, leaving 
a small quantity of air in both the anterior 
and the posterior horns. 

Neoplasms of the parietal lobe produce 
collapse of the lateral ventricles, similar to 
growths of the temporal lobe, except, per- 
haps, that the body of the ventricle more 
often is collapsed and a shift of both ven- 
tricles toward the side opposite the tumor 
results. 

Neoplasms of the occipital lobe produce 


ventricular distortion similar to those of 


the frontal lobe, except that the posterior 
and inferior horns of the lateral ventricles 
are distorted. They are much more fre- 


quently associated with hydrocephalus of 


the contralateral ventricle. 

Parasagittal neoplasms, _ particularly 
meningiomas, produce characteristic in- 
dentations and shifts of the ventricles, but, 
inasmuch as these lesions produce diag- 
nostic signs, ventriculography rarely is re- 
sorted to. 

Cortical meningiomas produce ventricu- 
lar deformities characteristic of meningio- 
mas, in that the indentations usually are 
sharp in outline and may be situated in any 
of the cerebral positions. 

Meningiomas of the olfactory groove, or 
basofrontal meningiomas, usually present 
ventricular deformities of the frontal lobe, 
but since many of them are situated in the 
median line they produce bilateral signs 
and collapse of both lateral ventricles. 

Neoplasms of the third ventricle, re- 
sulting in block of the cerebrospinal fluid, 
produce dilatation of both lateral ven- 
tricles, and may produce dilatation of the 
anterior chamber of the third ventricle, 
but usually, on observing an anteroposterior 
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roentgenogram, the lateral ventricles are 
seen to be distinctly dilated and the third 
ventricle only faintly visible or completely 
obliterated. 

Neoplasms of the lateral ventricles and 
choroid plexus produce filling defects char- 
acteristic of the outline of the tumor, and 
may be associated with dilatation of the 
ipsolateral as well as of the contralateral 
ventricle. 

Neoplasms of the basal nuclei usually 
produce dilatation of the lateral ventricles, 
with partial or complete obliteration of the 
third ventricle, and indentation of the pos- 
terior horn and body of the lateral ven- 
tricles, depending on the position of the tu- 
mor. 

Neoplasms of the hypophysis, which 
elevate the floor and extend into the 
third ventricle, produce dilatation of the 
lateral ventricles, with obliteration of the 
third ventricle. The lateral ventricles usu- 
ally are flattened on the inferior surface and 
may be separated. 

Neoplasms of the pineal body produce 
dilatation of the lateral ventricles, with dis- 
tinct separation and indentation of the 
mesial surfaces of the posterior horns. 

Neoplasms of the corpus callosum pro- 
duce partial collapse, indentation and sep- 
aration of the lateral ventricles, when the 
roentgenogram is taken anteroposteriorly 
with the occiput resting on the plate. 

Pachymeningitis hemorrhagica has pro- 
duced lateral collapse of the ipsolateral ven- 
tricle, with a shift of both ventricles to the 
opposite side, and may produce a dilated 
contralateral ventricle. 

Gliosis and degeneration of lesions of the 
cerebral iaiachiallenes may produce symp- 
toms similar to infiltrating neoplastic le- 
sions. 

Cortical thrombosis, and arteriovenous 
aneurysmal varices may cause collapse of 
the ipsolateral ventricle, and may produce 
dilatation of the opposite ventricle, de- 
pending on the position of the lesion and its 
interference with the normal flow of cere- 
brospinal fluid. 
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CONDITIONS DISCLOSED BY PNEUMO- 
ENCEPHALOGRAPHIC STUDIES 

Neoplastic lesions produce deformities 
similar to those described previously under 
ventriculography, with the addition of 
cortical changes over the neoplastic region, 
which cause obliteration of the air chan- 
nels. 

Convolutional atrophy resulting from 
cortical thrombosis and degenerative proc- 
esses produce enlargement of the air chan- 
nels, which correspond to the subarachnoid 
spaces, between the convolutions. 

Destructive lesions of the brain resulting 
from subcortical hemorrhage and degenera- 
tion produce air pockets following removal 
of subarachnoid fluid and injection of air. 

Traumatic lesions resulting from injury 
to the head produce obliteration of air 
channels and retraction of the ventricle to 
the side of the lesion; injuries of this type 
have resulted in localized meningitis with 
contraction of scar. 

Meningitic lesions produce localized ob- 
literation of air channels, with obliteration 
and distortion of the cisterna as direct re- 
sults of the localized or diffuse meningitic 
reaction, with subsequent formation of 
scar. 

REVIEW OF CASES 


In reviewing the series of 217 cases men- 
tioned early in the paper, | found that 
exploratory craniotomy was performed in 
187. Of these, the exploration was for tu- 
mor of the brain or suspected tumor of the 
brain in 158 cases, for abscess of the brain 
In 11 cases and for miscellaneous cerebral 
lesions in 18 cases. These 187 cases par- 
tially overlap with 43 cases in which ven- 
triculograms were made, for in 26 of the 
43 cases, the ventriculograms were followed 
by exploratory craniotomy. The 187 cases 
also partially overlap with 16 cases in 
which encephalograms were made, for in 3 
of the 16 cases, the ventriculograms were 
followed by exploratory craniotomy. 

A review of the roentgenographic ex- 
aminations disclosed that in 57 instances 
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the roentgenogram gave positive localiza- 
tion of the lesion; in 85, roentgenographic 
evidence was negative, and in 74 roent- 
genograms presented evidence of increased 
intracranial pressure. 

Analysis of the series of cases of brain 
tumor is given in Tables 1, 11 and m1. 


TABLE I 
EXPLORATORY CRANIOTOMY* FOR TUMOR OF THE 
BRAIN OR FOR SUSPECTED TUMOR OF THE 
BRAIN IN 158 CASES 


Without | With 
ventricular | ventricular 


study, cases |study, cases 


Clinical observations 


Total | 129 | 29 
Diagnosis correct 109 8 
Localization correct 10g | 5 
Localization indeterminate 15 1S 
Diagnosis incorrect 5 6 
Positive | Suspected 
Results | cases | cases 

Tumor removed 13 3 
Tumor partially removed | 45 4 
Intracapsular tumor re- 

moved (including pitui- 

tary body and acoustic 

tumor) 29 | 
Presence of lesion verifiedt 110 13 
Presence of lesions unveri- 

fied 1g 16 


* Decompression was invariably combined with 
the exploration. 

+ Lesions were verified by surgical specimen, 
biopsy, or necropsy. 


In reviewing Tables 1v and v, the 
following impressions are evident: (1) that 
careful neurologic examination, with the 
aid of roentgenograms and ophthalmologic 
examination, permitted localization of 69 
per cent of the tumors, and (2) ventriculo- 
grams gave positive localizing evidence in 
25 per cent of the cases not localized clini- 
cally, in addition to giving localizing evi- 
dence in 13 per cent of cases in which the 
evidence was not verified since the ven- 
triculogram suggested tumors of the third 
ventricle and basal ganglia and operation 
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VENTRICULOGRAPHY IN FORTY-THREE CASES* 


Diagnostic value 
Positive localizing evidence (operation or 
necropsy ) II 
Positive localizing evidence (no operation 
or necropsy ) 6 
Corroborated clinical localizing evidence 6 
Indeterminate localizing evidence 17 
Misleading localizing evidence 3 
Therapeutic value 
Led to removal of tumor 3 
Led to partial removal of tumor 4 
Led to drainage of abscess I 
Led to decompression 6 
Led to negative exploration (tumor not 
found) 
Led to exploration of inoperable lesions (of 
negative value) 6 
None 26 


* Three deaths followed ventriculography without 
exploration. 
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ENCEPHALOGRAPHY IN SIXTEEN CASES 


Diagnostic value 
Positive localizing evidence (operation or 
necropsy ) 9 
Positive localizing evidence (no operation 
or necropsy) 
Indeterminate localizing evidence 
Misleading localizing evidence 
Therapeutic value 
Led to exploration of inoperable lesions (of 
negative value) § 
None 


an = 


was not, therefore, performed. It must be 
admitted that it might have improved the 
percentage of localization in the group in 
which localization was indeterminate and 
in which exploration was done without 
ventriculography. The disappointment is 
that when ventriculography is required the 
lesion so often is subcortical and inoper- 
able, and only decompression is effected 
by operation. The 3 deaths which occurred 
following venthieslagseathy were of patients 
for whom exploration was contraindicated. 
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These deaths probably would have occurred 
within a short time, due to the nature 
of the lesions, but the change of intracran- 
ial pressure from ventricular puncture no 
doubt was responsible for the immediate 
death. Encephalography was employed in 
only 3 cases of suspected tumor of the 
brain, in all in the absence of increased in- 
tracranial pressure. 

It seems from the review of the very 
small group of cases, that encephalography 
is a diagnostic procedure of very little 
therapeutic value, except in aiding in 
localization in cases of focal epilepsy. Since 
the diagnosis can be made from the his- 
tory and the general examination, | 
question the advisability of promiscuous 
and frequent use of the procedure, and 
doubt if sufficient additional information is 
obtained to compensate the patient for the 
suffering he must endure. 


INDICATIONS AND CONTRAINDICATIONS 

Ventriculography supplies additional aid 
in differential diagnosis and localization in 
cases of suspected tumor of the brain. It is 
of particular value when the patient is 
comatose and when, therefore, it is diffi- 
cult to elicit neurologic signs. It is valu- 
able, also, in distinguishing between tu- 
mors of the frontal lobe and of the cerebel- 
lum. Occasionally ventriculography may 
be resorted to as an aid to localization of, 
and in differential diagnosis of, chronic 
brain abscess, but it would be unwise to 
employ it as a routine, inasmuch as any 
sudden change in intraventricular pressure 
might result in rupture of the abscess. It 


has proved of value in the localization of 


baso-arachnoiditis obstructing the fourth 
ventricle. Occasionally, one is justified 
employing the 
indeterminate cerebral lesions in which the 
symptoms point more to 
processes than to tumor. 
Encephalography may be employed in 
cases of suspected tumor of the brain with- 
out evidence of increased intracranial pres- 
sure. According to Pancoast, Pendergrass, 
and Pancoast, it is a valuable aid in the 


degenerati ve 


procedure for that group of 


Cases 
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VoL. No. 


Clinical 


diagnosis 


Brain tumor suspected 
(exploration made) 27| 81 5 


Brain tumor suspected 
(exploration not made) |12) 1 


Indeterminate cerebral 
lesions (exploration not 
made) 2 


Tumor or abscess of 
brain (exploration 
made) 1 


Total 43/10) 5 


Brain tumor suspected 
(exploration made) 2 


Brain tumor suspected 
(exploration not made) | 2 


Indeterminate lesions 
(exploration not made) | 6 
Post-traumatic cerebral 
lesions (exploration 

made) I 


Post-traumatic cerebral 
lesions (exploration 
not made) gt 2 


Total 16] 2 


* By operation or necropsy. 
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Therapeutic value 


Comment 


1 verified by necropsy; 
1 11) exploration not per- 
formed 
2 patients died; one re- 
§ fused operation 
1 patient died. Necrop- 
sy revealed degenerat- 
2 ing lesion of cerebellum 
| | 
I 
6 |\26 
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I 
| 
2 | Normal ventricles in 
both cases 
Normal ventricles in 
6) two cases 
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Normal ventricles in 
three cases 
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differential diagnosis and localization of 
arachnoiditis, post-traumatic lesions and 
atrophy of the brain, but is an unsafe pro- 
cedure in the presence of increased intra- 
cranial pressure. 


SEQUELAE 


Any procedure that alters the intra- 
cranial pressure in the presence of a con- 
dition in which intracranial pressure is in- 
creased, is a major operative measure. The 


Alfred W. Adson 
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technique in itself may be simple, but the 
sequelae that develop may lead to serious 
complications. Injury to the choroid plexus 
is extremely rare, but may be produced if a 
sharp spinal puncture needle or a large 
ventricular needle is employed. The sud- 
den relief of pressure in one ventricle may 
produce sufficient shift of a neoplasm to 
produce respiratory and cardiac embar- 
rassment, and to give rise to convulsions. 
The sudden relief of intracranial pressure 


TABLE V 


Clinical diagnosis | Roentgeno- Pneumo- Results of craniotomy 
eles] 2) of] z 
81 5/2/15) 27] & SIS Eels 5s] & 
Brain tumor, including pitui- | 
tary tumor and acoustic 15 |10g} 40] 42) 47| ©} ol129) of 13) 45 | 29 | 1 
Brain tumor suspected | | | 
(exploration made) 29 6} 15 | 5} 4] 10} 16] 27) 2) 29] 4] Of 13) 
Brain tumor suspected | | 
(exploration not made) is} 1] 13 Oo} g| 6] 10} 12] 3 1s} oO} O | of 
Abscess of brain 10} 10} 10} 8} Of 21 of of o tol oO | | 10] 10} 
Tumor or abscess of brain 4 | 4 | 1} 1 31 1 2 4| 0 | | 
Indeterminate lesion of | } | 
of brain 12} 3] 8] 8 a} at 6 8 | | 
Post-traumatic cerebral | 
lesion 7 2] 5| 2 o| of 2) 5} 2 
| | 
Cerebral aneurysm 2} of 2] 2] of of of of 2] of o 
| 
| | 
Hydrocephalus 2} 2} of of 2] of 21 of of o | | | 2| 
Subdural hematoma 2} of 2} of 2] of 1] of of Of 2] | 2| 
Arteriovenous aneurysmal | 
varix 2} 2] of} 2 of of of Of 2} Of O 2 
Basal arachnoiditis (fourth 
ventricle) 3, OF 3} O| 2 at 3] 
Total 217/138} 22) 57 |146] 57| 76] 86] 40} 43] 17|187| 28 16) 49 | 29 | 6 
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by ventricular puncture may give rise to 
serious hemorrhage from tumors communi- 
cating with the ventricular system. The 
sudden change in intraventricular pressure 
frequently produces rupture of the capil- 
laries in the ependyma and there is suf- 
ficient hemorrhage into the ventricle to 
cause discoloration of the cerebrospinal 
fluid. 

Although attempts have been made to 
maintain equilibrium of intracranial pres- 
sure during withdrawal of cerebrospinal 
fluid and injection of air, there develops, 
within a few hours after the procedure, 
greater intracranial pressure than that 
which existed before the ventricular punc- 
ture. This can be controlled partly by in- 
travenous administration of hypertonic 
solutions, saline cathartics, enemas, and re- 
peated ventricular puncture, but the best 
measure, in presence of increased intra- 
cranial pressure, is to follow the ventricu- 
lar studies by exploratory craniotomy, re- 
section of the tumor, or decompression. 
Death has followed ventriculography and 
will continue to do so in view of the char- 
acter of the lesions encountered. This 
mortality can be lowered by the precau- 
tions advocated, and by early exploratory 
craniotomy following ventriculography. 

Attempts have been made to minimize 
the distressing symptoms which attend en- 
cephalography by administering chloral 
hydrate, scopolamine, or morphine and by 
preoperative dehydration, but these efforts 
have met with only partial success. Most 
patients complain bitterly of headache 
during the procedure, and for from two to 
ten days following the study. All give evi- 
dence of shock, and some of collapse, dur- 
ing withdrawal of cerebrospinal fluid and 
injection of air. Encephalography is not 
indicated in the presence of increased in- 
tracranial tension, since cerebral hernia- 
tion and death may occur. 


SUMMARY;3} TABLES VI, VII AND VIII 
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differential diagnosis and localization of 
brain tumors, but it should not be used in- 
discriminately; neither should it be sub- 
stituted for thorough neurologic examina- 
tion. Occasionally it may be employed to 
supply confirmatory evidence, or when the 
localizing clinical evidence is vague. It 
serves, also, as a therapeutic agent in avoid- 
ing unnecessary exploratory craniotomy by 
revealing normal ventricles or a subcorti- 
cal, inaccessible tumor of the midbrain. 
The complications and the fatalities may 
be minimized by intravenous administra- 
tion of hypertonic solutions, saline cathar- 
tics, and enemas, by repeated ventricular 
punctures, and by early exploration. 

Encephalography is of greatest value in 
the differential diagnosis and localization 
of arachnoiditis, post-traumatic lesions, 
and atrophy of the brain. Occasionally, it 
may be used as an aid to localization in 
cases in which tumor of the brain is sus- 
pected, without evidence of increased in- 
tracranial pressure. According to Penfield 
and Frazier, occasionally it serves as a 
therapeutic measure in the treatment of 
post-traumatic cerebral lesions. It is my im- 
pression that the use of encephalography 
is being abused, since the clinical features, 
often, are sufficient to make possible the 
diagnosis without subjecting the patient to 
the distressing symptoms of the procedure. 

In comparing the studies of estimation of 
ventricular volume with those of ventricu- 
lography, it is apparent that the surgeon is 
able to determine whether one or both 
lateral ventricles are collapsed or dilated, 
and whether they communicate with each 
other or with the postcisterna; this may 
be sufficient evidence to warrant immedi- 
ate exploration without ventriculography. 
This is true, especially, if the tumor of the 
brain is situated in the posterior fossa. 

The best results in localization of cere- 
bral lesions are accomplished by close co- 
operation of the neurologist, the roent- 
genologist, and the neurosurgeon.* 


* For discussion see page 712. 
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70 c.c. cerebrospinal flu 


replaced by 62 c.c. of air 


. 


Therapeutic value and comments 
None; 60 c.c. cerebrospinal fluid 


replaced by 60 c.c. of air 
None; 115 c.c. cerebrospinal fluid 


replaced by equal amount of air 
Inoperable; dermoid 


None 


} 
| 


Diagnostic value 
Indeterminate 
Indeterminate 


Positive 
Positive 


. 


studies 
left ventricle 


. 


Encephalographic 
Tumor in right fronto- 


Normal ventricles and 
temporal region 


convolutions 
Normal ventricles and 


right lateral ventricle 
convolutions 


normal 


Convolutions normal 
incompletely filled 


| 
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VIII (continued) 


intracranial 


pressure; calcified shad- 


Ow posterior to sella 


turcica 


Increased 


Negative 
Negative 
Negative 


Clinical diagnosis 
Residual cerebral palsy inde- 
Tumor suspected; not localized 


Indeterminate lesion 
terminate 


rraumatic epilepsy 
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Negative exploration of right mo- 


tor area 


Indeterminate 


No air in ventricles 


Negative 


lumor suspected; right motor 


area (?) 


. 


meningo- 


. 


None; no tumor present 
encephalitis 


Misleading 


ht parietal 


umor of rig 


regic yn 


Negative 
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ENCEPHALOGRAPHY IN CHILDREN* 


FURTHER OBSERVATIONS 


IN CHILDREN WITH FIXED LESIONS 


OF THE BRAIN 
By R. CANNON ELEY, M.D., and EDWARD C. VOGT, M.D. 


BOSTON, MASSACHUSETTS 


6 Bew injection of air either directly into 
the ventricles (ventriculography), or 
indirectly by the spinal subarachnoid route 
(encephalography) has been employed for 
several years as a diagnostic procedure in 
the study of patients suffering from neo- 
plasms or from disturbances in the secre- 
tion and absorption of cerebrospinal fluid. 
However, it is only within recent years that 
this procedure has been instituted in the 
study of children suffering from a variety 
of neurological conditions, especially those 
related to fixed lesions of the brain. Pan- 
coast and Fay! have demonstrated its value 
in this field, and have recently presented 
an excellent summary of the subject. The 
judicious employment of this diagnostic 
method should eventually separate these 
children into more clearly understood 
groups, thereby enabling the physician to 
more intelligently meet the situation. 

Diagnostic procedures that are accom- 
panied by any degree of danger should not 
be employed without definite indications— 
indications that fully justify the risk in- 
volved. At the present time some 350 en- 
cephalograms have been made at the 
Childrens and Infants Hospitals in Bos- 
ton, and although 3 deaths have occurred 
yet in no instance was there any evidence, 
either by the clinical course of the patient, 
or from the post-mortem examination, 
that the introduction of air was the cause 
of death. Therefore, we are of the opinion 
that when executed in a careful manner 
and by one who is familiar with the pro- 
cedure, the information obtained justifies 
the risk entailed in the method. 

The following are considered as ade- 
quate indications for encephalography: 


(1) Inability to understand fully 
existing conditions. 

2) Inability to offer definite informa- 
tion regarding prognosis, educational prob- 
lems, and when necessary, proper disposi- 
tion of the patient. 

(3) Ability to demonstrate concrete and 
convincing evidence to the family. 

Contraindications. In expanding lesions 
of the brain with increased intracranial 
pressure as evidenced by papilledema, 
cracked-pot sound, etc., the introduction of 
air by the spinal route is obviously con- 
traindicated. 


the 


TECHNIQUE 

Although various forms of general an- 
esthesia may be employed yet the use of 
small doses of morphia given at frequent 
intervals and accompanied by local an- 
esthesia at the time of the injection has 
proved quite satisfactory. Occasionally it 
may be necessary to resort to light ether 
anesthesia at the beginning of the injec- 
tion. However, if the patient has had suffi- 
cient morphia, and local anesthesia is em- 
ployed, little, if any, difficulty will be en- 
countered, for although the child may be 
restless at first, yet as soon as a small 
amount of cerebrospinal fluid is removed, 
resistance subsides and the air may be in- 
jected with ease.* 

With the patient in an upright position 
the needle is introduced in the usual man- 
ner and as soon as the cerebrospinal fluid 
is obtained the pressure is recorded by an 
Ayer manometer. Throughout the proce- 
dure pressure determinations are made at 

* For the past four to six months we have been using avertin 


in doses of 100 mg. per kilogram body weight and have found it 
to be quite satisfactory. 


* From the Medical and Roentgenological Departments of the Infants and Childrens Hospitals and the Departments of Pediatrics 
and Roentgenology of the Harvard Medical School. The work represented by this paper was rendered possible by a grant from the 


Julius Rosenwald Fund of Chicago. 


} Read at the Thirty-second Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 22-25, 1931. 
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frequent intervals and at no time is it al- and replaced with an equal volume of air. 
lowed to be greater than that observed at During the injection the use of a three- 
the introduction of the needle. way stop-cock has been found quite con- 

By means of a glass syringe the fluid is venient as both the manometer and the 
slowly removed, usually in 5 c.c. amounts, syringe may be kept in position, and at 


Fic. 1. (No. 107161) This patient, aged two, was admitted to the hospital on account of physical and mental 
retardation. At birth the baby weighed 10} pounds, and labor was long and difficult. For several hours 
after birth the patient had recurrent attacks of cyanosis and convulsions. Physical examination showed a 


spastic, feebleminded microcephalic child. Encephalograms show marked dilatation of the lateral and 
third ventricles with slight asymmetry. 


Fic. 2. (No. 140431) This patient, aged four, was admitted for study on account of hemiplegia, convulsions, 
and mental retardation. The history revealed that the patient was one month premature, was born after 
long difficult labor, and required artificial respiration for a period of two hours after birth. At six months 
of age a left hemiplegia was noted. When fifteen months old the patient began to have generalized convul- 
sions which have continued at irregular periods. Aside from the mental retardation and left hemiplegia, 
the physical examination was negative. The encephalograms showed a marked defect of the right hemi- 
sphere allowing a large collection of air between the cortex and vault. The right ventricle was distorted and 
apparently communicated with the air in the subarachnoid space. 

Impression: Porencephaly. 
At operation a large cystic mass was exposed in this region, and when drained and opened, exposed the 


basal ganglia and choroid plexus. The lateral wall of the ventricle was formed only by the thickened 
arachnoid membrane. 
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the same time the fluid be allowed to 
drain. This obviates the danger of the 
needle being accidentally displaced from 
the spinal subarachnoid space by the fre- 
quent manipulation which would be neces- 


R. Cannon Eley and E. C. Vogt 


May, 1932 


noid spaces. Neither the amount of fluid 
removed nor the amount of air injected 
can be stated in categorical terms as they 
vary with each patient. No attempt is 
made to remove all of the cerebrospinal 


Fic. 3. (No. 15, 812) This patient, aged nineteen months, developed in a normal manner until eleven months 
old, at which time he had an acute febrile attack accompanied by convulsions. A diagnosis of encephalitis 
was made at this time. Since then the baby has had innumerable convulsions, and has become spastic 
and feebleminded. The films showed dilated ventricles with a large amount of air in the subarachnoid 


spaces. 


Fic. 4. (No. 145372) A seven months’ old mongolian idiot admitted to the hospital for study. Films showed 
marked dilatation of the lateral and third ventricles and a large amount of air in the subarachnoid spaces. 


sary if the syringe and manometer were 
continuously being attached and detached. 

As the fluid is being withdrawn and the 
air injected, the patient’s head is moved 
from side to side and anteroposteriorly at 
frequent intervals. This procedure facili- 
tates the drainage of the cerebrospinal 
fluid from the ventricles and subarach- 


fluid by jugular compression, although as 
long as there is a free flow of fluid, air is 
injected volume for volume. 


ROENTGENOLOGICAL TECHNIQUE 


Following the injection of air the patient 
is taken directly to the roentgenological 
department. 
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There he is placed on an ordinary roent- 
genographic table with Potter-Bucky dia- 
phragm. 

His head is rotated gently from side to 
side to equalize the air in the ventricles and 
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The first film is developed immediately 
to see if sufficient air is present to give good 
contrast and also to get some idea of its 
distribution. If the ventricles appear un- 
equally filled or asymmetrical the antero- 


Fic. 5. (No. 144677) This baby, aged ten months, had always been backward, and had innumerable convul- 
sions. No definite cause for the condition was known. Encephalograms revealed marked dilatation of the 
lateral and third ventricles with a very large amount of air in the subarachnoid spaces. It was our impres- 
sion that this was a developmental defect with a hydrocephalus secondary to the deficit of brain substance. 


Fic. 


6. (No. 144048) This patient, aged seven, was a premature baby who at three weeks of age developed 


generalized convulsions with subsequent spasticity and athetosis. Films showed a large sacculation of the 
posterior horn of the left ventricle with slight enlargement of the right ventricle. 


then an exposure made in the anteropos- 
terior position. The head should be exactly 
centered and it is of course important in 
order to get good films that he is still sub- 
dued by the anesthetic. 


posterior procedure is repeated for a check. 
After that the patient is turned over to the 
prone position for posteroanterior and 
stereoscopic lateral films. 

We have at no time found it necessary 
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Fic. 7. (No. 143544) This baby, five months old, was one of twins (the other baby dying just prior to labor) 
who, at the time of birth, suffered from marked respiratory embarrassment which necessitated the em- 
ployment of oxygen. On the fourth day of life the baby had generalized convulsions. The baby had always 
been backward. Physical examination showed a small, pale, spastic infant with marked opisthotonus. The 
first encephalogram (A) showed rounded ventricles within normal limits as regards size but situated un- 
usually low in the cranial cavity. There was also an unusually large amount of air in the subarachnoid 
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Hic. 8. (No. 144756) This child, aged three and a quarter years, was admitted on account of generalized con- 
vulsions occurring over a period of one year, and mental retardation. The family and past history failed 
to reveal any plausible explanation for the condition. Physical examination was negative. Films showed 
moderate dilatation of the lateral and third ventricles with a moderate amount of air in the subarachnoid 
spaces. 


Fic. g. (No. 124835) This patient, aged two years eight months, developed in a normal manner until two 
years old, at which time she fell from her crib. Seven days later she developed a left hemiplegia, and began 
to have generalized convulsions which have continued to date. Aside from the left hemiplegia the physical 
examination was not remarkable. Films showed a rather marked dilatation of the right ventricle with 
displacement of the septum to the right. There was slight dilatation of the left ventricle. 


spaces. On account of the unusual situation of the ventricles and the large amount of air in the sub- 
arachnoid spaces a second encephalogram was made (B). The right subarachnoid space was entered and 
air injected. This showed a large deep subarachnoid space which did not communicate with the other side. 
An injection of air into the left subarachnoid space showed a similar condition. During the period of 
hospitalization the patient developed bronchopneumonia and died. Post-mortem examination confirmed 
our impression of prenatal developmental defect. 
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to use any special roentgenographic appa- on the time of their appearance and on 
ratus. their clinical manifestation. In the frst 
REACTIONS group belong the untoward symptoms of 

The reactions may conveniently be di- pallor, profuse sweating, vomiting, slow 
vided into three definite groups based both respiration and a rapid irregular pulse 


Fig. 10. (No. 129449) This patient, aged two years one month, was admitted to the hospital on account of 
generalized spasticity, and feeblemindedness. The past history revealed that the baby was born two 
months prematurely and had marked respiratory embarrassment immediately after birth. Physical ex- 
amination showed a feebleminded baby with cerebral palsy. Encephalograms demonstrated dilatation of 
the lateral ventricles, with a moderate amount of air in the subarachnoid spaces. The fourth ventricle was 
clearly outlined and also dilated. 


Fic. 11. (No. 146449) This infant, aged four months, was admitted to the hospital on account of convulsions 
and failure to develop in a normal manner. The past history showed that the child was delivered by breech 
extraction, failed to cry, and began to have convulsions on the first day. On physical examination the 
infant was spastic, feebleminded and had bilateral optic atrophy. Encephalograms showed practically 
entire absence of the cerebral hemispheres and a very primitive development of the remainder of the 
brain. We believe that these changes indicate a congenital developmental defect rather than the result of 
an injury at birth. 
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which may appear while the air is being for fifteen to twenty minutes, and to place 
injected. Should such symptoms arise it is the patient in a prone position. It is our 
best to withhold further injection of air impression that these symptoms are proba- 


4 

Fic. 12. (No. 15899) Aged nineteen months. When one month old this patient, and two other members of 
his family, had whooping-cough. During the course of the disease, which was rather severe, the patient de- 
veloped a bilateral internal strabismus. Subsequent to this infection he developed in a normal manner 
until eighteen months of age when he gradually lost control of his extremities, became dull and lethargic, 
and was unable to sit erect. Examination showed a feebleminded child with an old, diffuse bilateral 
choroiditis, and bilateral internal strabismus. Encephalograms showed symmetrical dilatation of both 


ventricles with a moderate amount of air in the subarachnoid spaces. It is our impression that the present 
condition is the result of a diffuse encephalitis at the time of pertussis. 


Fic. 13. (No. 16,828) Aged seven months. When two months of age the patient suddenly became cyanotic 
and had generalized convulsions. Physical examination at this time was negative. Four months later a 
second convulsion occurred, and since that date they have reappeared at frequent intervals. Examination 
at the time of admission showed a male infant with mild convulsive movements and early hydrocephalus. 
Lumbar puncture yielded spinal fluid. Films demonstrated marked dilatation of the ventricles and a large 


amount of air in the subarachnoid spaces. A diagnosis of subdural hematoma and cerebral atrophy was 
made. 
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Fic. 14. (No. 15,481) Aged three and a half months. This infant was admitted to the hospital on account of 
progressive enlargement of the head. Examination revealed generalized spasticity, hydrocephalus, and 
mental retardation. As only a few cubic centimeters of spinal fluid could be obtained by lumbar puncture 
air was introduced directly into the left ventricle. Roentgen examination showed a large dilated left 
ventricle with no air in the right ventricle. Re-examination seventy-two hours later still showed no air in 
the right ventricle. Air was then introduced directly into this ventricle, disclosing marked dilatation. From 
these studies it seemed probable that there was a congenital defect with no communication between the 
lateral and third ventricles. 
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bly due to the sudden alteration in the 
intracranial pressure. 

The symptoms occurring in the second 
group are essentially the same as those of 
the first, the only difference being in the 
time of their appearance. These usually 
occur within thirty to thirty-five minutes 
after the injection and can be relieved by 
lumbar puncture with removal of some of 
the air and fluid. The administration of 
adrenalin and caffein, the lowering of the 
head of the bed, and the application of heat 
to the patient’s body are also very helpful 
procedures in combating these symptoms. 


Encephalography in Children 


cell count. The total cell count may be as 
high as 2,000, though it usually ranges be- 
tween 20 and 300 cells. A differential count 
of the cells shows a preponderance of the 
polymorphonuclear leucocytes during the 
first 24~48 hours and as the symptoms sub- 
side this type of cell is replaced by the 
mononuclear leucocyte. Obviously a tem- 
porary sterile meningitis is established by 
the irritative effect of the air. 

In order to minimize the reactions oc- 
curring in the last two groups we have fre- 
quently re-punctured the spinal subarach- 
noid space and removed some of the air 


Fic. 15. (No. 16,099) This patient, aged ten months, had failed to develop in a normal manner. At birth she 
was slightly cyanotic and on the third day of life a large circum-orbital ecchymosis developed. Examina- 
tion showed a microcephalic, feebleminded baby. Encephalograms showed large dilated lateral and third 


ventricles. 


The reactions occurring in the ¢hird 
group usually do not appear until twenty- 
four hours after the injection but may, and 
frequently do, persist for several days. 
These late symptoms are those of menin- 
geal irritation, i.e., hyperpyrexia, stiff- 
neck, bilateral Kernig’s sign, vomiting and 
in infants a full or slightly bulging fon- 
tanel. That these symptoms are due to 
meningeal irritation is supported by the 
changes noted in the cytological and chem- 
ical examination of the spinal fluid. The 
changes in the fluid consist in the appear- 
ance of globulin as demonstrated by the 
Pandy test, and an increase in the total 


and the fluid. The results obtained by this 
procedure have been such as to warrant in- 
cluding it as an important part of the 
technique. 

In 1930, Crothers, Vogt, and Eley? dem- 
onstrated the value of encephalography in 
the study of children suffering from fixed 
lesions of the brain. This study has been 
continued throughout the past year and 
the results which we have obtained con- 
firm our impressions as stated at that time. 
In order to demonstrate the value of this 
procedure, photographic copies of some of 
the encephalograms made during the past 
year, with brief clinical notes, are presented. 
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COMMENT 


Although an encephalogram may give a 
definite impression as to the existing gross 
pathological condition, yet it does not give 
any information regarding the etiological 
agent responsible for these changes. This 
fact is demonstrated by the illustrations 
included in this communication. Trauma, 
hemorrhage, developmental defects and 
infections all produce pathological changes 
which ultimately are similar when studied 
by encephalography. 

The proper interpretation of an enceph- 
alogram is by no means a simple procedure. 
Films showing a large dilated ventricle or 
large collections of air in the subarachnoid 
spaces offer little trouble. However, one fre- 
quently finds normal ventricles but ques- 
tionable cortical markings and hereinlies the 
greatest difficulty. Little is known concern- 
ing the size of the subarachnoid space in nor- 
mal infants and children, and though we 
have accepted a certain standard as to the 
normal, yet there are frequent occasions 
when the markings are equivocal. 

In dealing with children suffering from 
fixed lesions of the central nervous system 
one rarely meets with conditions resulting 
from obstruction in the circulation of the 
cerebrospinal fluid (except in the sub- 
arachnoid spaces) as are encountered in 
cases with neoplasms or exudative inflam- 
matory processes. Therefore dilatation of 
the ventricles signifies atrophy of brain 
substance with compensatory enlargement 
of the ventricular system rather than dila- 
tation secondary to obstruction. One fea- 
ture that has impressed us is that if the 
encephalogram is made within a relatively 
short period of time following the patholog- 
ical process there is usually no displace- 
ment of the falx or ventricles, whereas if 
it is made at a much later date displace- 
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ment to the affected side is a common ob- 
servation. ‘This, we believe, is due to ad- 
hesions along the cortex which gradually 
draw the brain substance to that side with 
subsequent displacement of one or both 
ventricles, or a diminution of brain sub- 
stance secondary to the proliferation of glial 
tissue with the subsequent contraction. 

From 70 to 75 per cent of all the patients 
subjected to chin procedure have shown 
definite pathological changes. Even in the 
absence of positive information, such as 
dilatation or displacement, sufficient data 
of importance can be obtained to justify 
the procedure. This is especially true in 
reference to the advisability of surgical 
intervention, a question which arises in 
every case. 

Probably one of the most important uses 
of encephalography will be its employment 
in the selection of suitable cases of epi- 
lepsy for treatment. One seems justified in 
assuming that if this procedure had been 
employed prior to the introduction of treat- 
ment for this disease an adequate explana- 
tion for failures in the past would have been 
found. 

CONCLUSIONS 

Encephalography is a valuable diag- 
nostic procedure in the study of children 
with fixed lesions of the brain. 

2. The information obtained warrants 
the dangers involved. 

The judicious employment of this 
shouians should eventually lead to a bet- 
ter understanding and classification of such 
conditions as epilepsy, feeblemindedness, 
and cerebral palsy occurring in children. 

4. From the encephalograms alone one 
is unable to determine the nature of the 
initial etiological agent responsible for the 
ultimate gross pathological changes.* 


* For discussion see page 712 
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THE INTERPRETATION OF ROENTGENOGRAMS 
OF PITUITARY TUMORS 
EXPLANATIONS OF SOME OF THE SOURCES OF ERROR CONFUSING THE 
CLINICAL AND ROENTGENOLOGICAL DIAGNOSES* 
By HENRY K. PANCOAST, M.D. 


PHILADELPHIA, PENNSYLVANIA 


OENTGENOLOGISTS who have ex- 
amined a large number of cases with 
intracranial lesions must concede that 
while the roentgenographic evidences of 
pituitary tumors are fairly characteristic, 
as a rule, this means of diagnosis is not as 
infallible as they would desire. This is even 
aside from such difficulties as are often 
experienced in differentiating between the 
terminal deformations of hypophyseal ad- 
enomata and the late effects of third ven- 
tricle pressure secondary to growths block- 
ing the ventricular system. Occasionally 
parasellar tumors, in the middle cranial 
fossa near the sella, may give rise to con- 
fusing appearances. We might go so far as 
to state that a pituitary adenoma may be 
present, of sufficient size to produce typical 
neurological signs, and there may be no 
roentgenographic evidence of its presence. 
A reverse statement is also almost true. 
We must no longer believe that the neu- 
rological signs are always clean cut, with 
the characteristic bitemporal hemianopsia 
due to the pressure of the tumor upon the 
optic chiasm. The roentgenogram may 
show the typical deformation of an ad- 
vanced adenoma when the _ neurological 
evidences are quite atypical in this respect. 
On the other hand, the typical signs may 
be slightly delayed yet suspicious, and a 
roentgenogram may be necessary to settle 
the diagnosis. Ophthalmologists and neu- 
rologists are well aware of these facts. 
Satisfactory explanations for the dis- 
crepancies in characteristic appearances 
and phenomena are to be found in the fol- 
lowing: (1) Peculiarities or variations in 
the sella turcica; (2) variations in the loca- 
tion of the optic chiasm; (3) anomalies or 


abnormalities in the constituents of the 
circle of Willis; (4) variations in the loca- 
tion of the infundibulum. 

In order to understand how variations 
in the sella turcica may influence the time 
of onset, the degree and the character of 
deformation due to tumor, it is necessary 
to become thoroughly familiar with the 
actual as well as the roentgen anatomy of 
this bony fossa, and also with its variations 
within normal limits. It is always distinctly 
shown in lateral roentgenograms of the 
head. Every roentgenologist should be 
familiar with the important boundaries of 
the fossa. Its comparatively thin posterior 
wall, or the dorsum sellae, is a continua- 
tion upward of the basilar process of the 
occipital bone, although it is a portion of 
the sphenoid. It is surmounted at its upper 
outer angles by more or less definite knobs, 
the posterior clinoid processes. The de- 
pressed floor forms the roof of the sphenoid 
sinuses when the latter have developed 
well into the body of the sphenoid bone. 
On the anterior wall is a more or less well- 
defined shelf, the olivary eminence, which 
is not seen roentgenographically unless very 
prominent. Above it is the supposed chias- 
mal sulcus, a slight groove at either end of 
which is the inner opening of the optic 
canal. On each side of the anterior aspect 
of the fossa is the overhanging but entirely 
laterally located anterior clinoid process. 
Extending outward from the olivary emi- 
nence to the tip of each anterior clinoid proc- 
ess is a sort of flying buttress of bone which 
forms the lower margin of the optic fora- 
men. The floor of the sella and roof of the 
sphenoid cells can usually be seen in ante- 
rior roentgenograms which project these 


* From the Department of Radiology, University of Pennsylvania, Philadelphia, Pa. Read at the Thirty-second Annual Meeting, 
American Roentgen Ray Society, Atlantic City, N. J., Sept. 22-25, 1931. 


697 


| 
| 
| 
| | | 


698 


sinuses through the ethmoid region. Such 
a view is sometimes desirable to determine 
whether or not there is unilateral or un- 
equal depression of the fossa floor. 

The Normal Sella. The sella, as it appears 
on the roentgenogram, is subject to con- 
siderable variation in shape and general 
appearance within normal limits. Differ- 
ences have been variously classified by 
Schiiller,** Gordon and Bell,’ Camp,‘ and 
many others. The simplest possible classi- 
fication of roentgenographic appearances 
is based upon variations in shape and dif- 
ferences in the dorsum sellae and the pos- 
terior clinoid processes. The usual shapes 
may be described briefly as oval, round or 
flat, the first being the most frequent. All 
depend to a certain extent upon the devel- 
opment of the sphenoid sinuses. The typi- 
cal appearance of the dorsum is that of a 
tongue of bone varying in thickness from 
cardboard to thin pasteboard, and either 
straight, or more frequently, with a slight 
concavity forward, and slightly expanded 
at the upper margin. On the other hand, 
it may be thick and solid, thick and can- 
cellous or thick but pneumatic, the latter 
appearance being due to sphenoid sinus 
invasion. In the latter instance, the fossa 
is usually small and shallow. In this con- 
nection it might be stated that the anterior 
clinoid processes are sometimes pneumatic. 
The dorsum is sometimes unusually long. 
True bridging between the anterior and 
posterior clinoid processes is uncommon, 
though the appearance is quite frequently 
simulated in the flat roentgenogram, but 
stereoscopic views will usually correct any 
wrong impression in this respect. Camp*“ 
found true bony bridging between the an- 
terior and posterior clinoid processes on one 
side in five and on both sides in one out of 
110 anatomical specimens. Schiiller® has as- 
cribed this bridging to ossification of the in- 
terclinoid ligaments. The bridging may in- 
clude a hypertrophied middle clinoid proc- 
ess, which forms two foramina. The ante- 
rior one may then include the internal car- 
otid artery. Bridging of the sella is well to 
the side of the normal lateral confines of 
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the hypophysis and has no effect upon the 
development of that structure. As a matter 
of fact, even the roentgenographic size of 
the fossa is no criterion as to retarded de- 
velopment of the gland, unless possibly 
the latter has been atrophic from early age 
and the fossa may not then develop to its 
usual size. A bridged sella may, however, 
have some influence upon the time of ap- 
pearance of the clinical phenomena of tu- 
mor and their relation to roentgenographic 
changes for the reason that the lateral ex- 
pansion of the growth may be retarded in 
the beginning. This is problematical, how- 
ever. 

The roof of the pituitary fossa, or di- 
aphragma sellae, is a fibrous prolongation 
of the dura, attached to the anterior and 
posterior clinoid processes and the upper 
margin of the dorsum. The only supposed 
opening in it was a perforation for the in- 
fundibulum. The diaphragma varies great- 
ly in its structure from a dense, strong, 
complete roof with a single well-defined 
opening, to a very loose, thin membrane 
with a comparatively large opening, being 
then but a mere rim so that the hypophy- 
sis has practically only a loose arachnoid 
covering. 

The most accurate estimations of size 
and shape and a general idea of the various 
deformations are determined from carefully 
made lateral teleroentgenographic views 
exposed by passing the central ray exactly 
perpendicular to the sagittal plane of the 
head at the level of the fossa. Our own 
estimations of size are based upon a target 
film distance of 36 inches, and this gives 
an average of about 10 per cent error in 
actual size of the bony fossa as it exists in 
the patient. With the head exactly straight 
and the cassette parallel to the sagittal 
plane, the approximate point of entry of 
the central ray is about one-half inch above 
and behind the center of a line from the 
lower margin of the orbit to the center of 
the external auditory meatus, taking the 
anterior end of the line for centering at the 
level of the outer margin of the orbit. A 
small caliber cone carrying a pointer is 
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essential. In such a teleroentgenogram the 
anterior clinoid processes should be super- 
imposed and there should be no tilting of 
the dorsum unless there is some obvious 
asymmetry. The angles of the mandible 
should be almost superimposed. 

Correct estimations of thecharacterof the 
bony walls of the fossa and of the various de- 
formations require the additional informa- 
tion supplied by lateral stereoscopic Potter- 
Bucky roentgenograms. This combination 
of technique is absolutely imperative. 

Size of the Sella. We have followed the 
above teleroentgenographic technique for 
a number of years and several thousand 
heads have been examined in this way. 
The average measurements of the normal 
thus obtained comprise a very valuable 
basis for estimations of the abnormal. In 
making our measurements, the antero- 
posterior dimension is the greatest distance 
between the anterior and posterior walls 
below the levels of the clinoid processes. 
The depth is determined by taking the 
greatest distance upward from the lowest 
point of the floor to a line drawn between 
the under surfaces of the anterior clinoid 
processes to the top of the dorsum sellae, 
which represents approximately the en- 
closure of the diaphragma. These are the 
only measurements that can be made. 

After the twelfth year the size of the 
fossa does not differ materially from that 
found in the adult. There is not much 
change in size before the tenth year. A 
depth of 6 or 7 mm. and a sagittal dimen- 
sion of 7 to 8 mm. is about the average nor- 
mal size from the sixth to the tenth years. 
There have been too few measurements 
made below the age of six years for accu- 
rate comparisons. The average size during 
adolescence and adult life has been found 
to be a depth of 8 to 9 mm. and a sagittal 
dimension of g to 10 mm. A depth of 10 
mm. and a sagittal dimension of 11 to 12 
mm. has been regarded as “top normal,” 
and may even be pathological in a patient 
with clinical evidences of pituitary tumor 
or acromegaly. There is no constant rela- 
tion between the size of the head and the 
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size of the fossa. Camp,‘ in a study of 500 
normal heads, found the minimum sagittal 
dimension to be 5 mm. and the depth 4 
mm., and a maximum of 16 and 12 mm. 
respectively. The average sagittal meas- 
urement was 10.6 and the depth 8.1 mm. 
His target film distance was not mentioned. 
but these measurements were said to cor- 
respond to those in many anatomical spec- 
imens. His averages were very close to our 
own, but we cannot understand his maxi- 
mums. Enfield'® reported measurements of 
100 normal heads at a 24-inch distance and 
found that the sagittal dimension varied 
from 6 to 19 mm. and the depth from 3 to 
12 mm. These variations from our own at 
fixed distances show that it is not safe to 
make comparisons unless an exact identical 
technique is employed by each examiner. 

Many sellae are flat, as in the cases with 
pneumatic dorsa especially, and as the 
space does not seem to be compensated for 
entirely by a longer sagittal dimension, 
we must conclude that an increased lateral 
spread of the hypophysis is the answer to 
the deficiency. 

Deformations. Deficiencies in the size of 
the sella require no further comment. A 
question arises as to whether “‘top normal” 
sizes are significant beyond being the first 
roentgenographic evidence of tumor or 
acromegaly in cases with early clinical 
signs of either condition. In connection 
with the examinations of members of two 
families exhibiting evidences of hereditary 
optic atrophy or Leber’s disease, in which 
the disturbance is an absolute central sco- 
toma and a pallor of the discs, especially 
the temporal halves, without inflammatory 
changes such as exudate and hemorrhage, 
but an atrophy, we?* with Zentmayer® 
published reports of 5 affected members in 
two families showing “top normal” sellae, 
whereas one unaffected member of one of 
the families showed an average-sized fossa. 
Pollock,?® Bruner,? and Collins® 
have reported certain less definite findings, 
but Griscom™ and Lagrange” have rather 
refuted our theory that the condition might 
be due to pituitary disturbances. 
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Deformation of the sella, as is well 
known, may be an evidence of tumor in 
various portions of the cranial cavity. It 
is an inevitable consequence of pituitary 
tumors and practically so with suprasellar 
tumors arising from embryonal rests from 
the invaginating craniopharyngeal pouch 
from which the anterior lobe of the hy- 
pophysis is developed. Other suprasellar 
growths, such as those arising in the mid- 
line from such structures as the infundib- 
ulum and third ventricle, may also pro- 
duce sellar deformation. The rather unus- 
ual lateral deformation produced by tumors 
lateral to the fossa is very difficult to de- 
termine. The very frequent deforming ef- 
fect of third ventricle pressure resulting 
from blocking of the ventricular system by 
tumors or other conditions is well known 
to everyone. The rapidly destructive effect 
due to infiltration of primary or metastatic 
pituitary carcinomas is usually suggested 
by the very severity of the process. 

As the sella is so often the key to the 
tumor situation, it seems wise to classify 
intracranial tumors which tend to deform 
it according to their anatomical relations 
to the pituitary fossa. Kornblum* has 
suggested the following classification: (1) 
intrasellar growths, or those arising from 
the pituitary body proper; (2) suprasellar 
growths, including those arising from ves- 
tigial rests from the craniopharyngeal 
pouch or from other midline structures as 
those just mentioned; (3) parasellar, or 
those growing to one side in the middle 
cranial fossa and occasionally deforming 
directly or through the agency of the in- 
ternal carotid artery; (4) metasellar, or 
those occurring some distance away and 
deforming through third ventricle pressure 
as a result of ventricular block. We strong- 
ly concur in this classification as one which 
is very much needed. 

In sellar deformation due to hypophy- 
seal adenomata two definite changes from 
pressure atrophy are to be noted, as fol- 
lows: (1) Atrophy of the dorsum sellae. 
This bony structure, while cancellous, is 
so mainly through vascularity and is not 
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essentially marrow containing, hence it 
probably does not reproduce itself readily, 
and not at all if completely destroyed. It 
certainly does not reproduce if the main- 
tained pressure is progressively and rapidly 
increasing. Intrasellar tumors begin to 
wear away the anterior aspect, make it 
more concave, and bend it back, until it 
becomes thinner and thinner and finally 
disappears. Occasionally it may wear away 
more or less from above downward, but 
usually it remains intact until its thickness 
is barely perceptible. It may become bro- 
ken off. These changes produce the in- 
creased sagittal dimension. (2) Coinci- 
dentally, the floor becomes thinner and 
depressed and finally encroaches decidedly 
upon the sphenoid sinuses, with resulting 
increase in depth. It is surprising how the 
floor deepens until there is practically com- 
plete sinus obliteration before it will give 
way. It has always seemed to us that the 
floor must build up new bone from below, 
on the sinus aspect, to compensate for the 
evident erosion above, until the latter may 
gain the upper hand in some instances, 
with spontaneous decompression. This may 
lead to a temporary amelioration of symp- 
toms in some instances. On the other hand, 
in children, with little or no sinus develop- 
ment, the vascular cancellous bone of the 
sphenoid body can wear away very fast 
in cases of the suprasellar tumors charac- 
teristic of the age. The floor may become 
depressed more on one side than the other, 
and a double floor line may become appar- 
ent in both lateral and anterior views, pro- 
vided the sphenoid sinuses are not entirely 
obliterated. The anterior clinoid processes 
lie outside the limits of the pituitary fossa 
and do not atrophy until comparatively 
late, when they may become more pointed. 

Deformation due to metasellar growths 
is of very frequent occurrence. This group 
of tumors in their relations to the pituitary 
fossa includes those which obstruct the 
ventricular system below the third ventri- 
cle, and the resulting enormous dilatation 
and enlargement of the latter downward 
and forward causes it to impinge upon the 
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pituitary region. The dorsum first becomes 
slightly ragged or thinned on its upper 
posterior surface. This must not be mis- 
taken for the early senile atrophy referred 
to by Schiller** and the probably more fre- 
quent condition explained to us by Batson! 
and referred to by Kornblum.*! The dor- 
sum, as previously mentioned, is cancel- 
lous, but the spaces are filled largely by 
vascular channels. If few and small, the 
dorsum appears dense; if many or large, 
it casts a fainter shadow due to the finer 


by views in any direction, including stereo- 
roentgenograms at various angles (Figs. 
1 and 2). This has made us believe that 
many tumors, such as those of the para- 
sellar group, produce sellar deformation 
which cannot be detected. 

The next change associated with meta- 
sellar lesions is a complete disappearance 
of the posterior clinoid processes, and then 
the dorsum becomes narrowed and pointed 
and finally disappears. The floor of the 
fossa shares to a much less extent in de- 


Fic. 1. Photograph of the base of a dry skull made 
at an angle to show the sella. The dorsum has been 
destroyed on one side through the agency of en- 
larged venous channels. (1) Anterior wall of the 
fossa and anterior clinoids. (2) Dorsum and pos- 
terior clinoid intact on this side. Note calcification 
at the attachment of the dura and the dura of the 
clivus. (3) Complete atrophy of the dorsum and 
the clinoid on this side. 


trabeculae. In some instances large vascu- 
lar channels are present on the posterior 
aspect of the dorsum, between it and the 
dural covering of the clivus, which is usu- 
ally closely attached to the bone, but is 
separated from it by the large vascular 
channels in these cases. Large numerous 
channels may erode the dorsum to a con- 
siderable extent and emissaries may further 
aid in the process. We have examined one 
skull loaned by Batson in which one side 
of the dorsum was considerably eroded 
and the other side completely destroyed. 
Strange to say, we were unable to repro- 
duce the appearance roentgenographically 


Fic, 2. One of a pair of stereoscopic roentgenograms 
which showed that the defect in the dorsum illus- 
trated in Figure 1 could not be reproduced by 
lateral views at any angle ordinarily employed or 
even by stereoscopy. (1) Anterior clinoids. (2) 
Posterior clinoid and dorsum on the one side ob- 
scuring the atrophied side completely. 


pression as compared to the effect of intra- 
sellar growths, or it may not be depressed 
at all. The exact extent of depth increase 
is difficult to determine in the final stages 
of deformation. At any rate, the sella be- 
comes characteristically broad in the sagit- 
tal direction, with much less increase in 
depth than in intrasellar growths. Never- 
theless, in this final stage it is very difficult 
to differentiate the changes of intrasellar 
growths from those induced by metasellar 
conditions. Pointing of the anterior clinoid 
processes suggested by Schiiller*** as a 
differential point in favor of a metasellar 
condition does not always hold good. The 
increased intracranial pressure induced by 
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metasellar growths in young individuals is 
very apt to produce quite apparent changes 
in the skull, such as convolutional atrophy, 
thin cranial bones and prominent sutures, 
provided the condition is not too rapid in 
progress. This is a very valuable point 
when it is applicable in a few instances of 
confusing clinical phenomena. One must 
not be too hasty in interpreting convolu- 
tional atrophy, because the inner tables of 
children’s skulls are very apt to be more or 
less irregular. Schiller states that intra- 
cranial pressure may be so great that the 
interconvolutional ridges may disappear 


Fic. 3. Atypical roentgenographic appearance of sel- 
lar deformation from a pituitary tumor. The pa- 
tient had intermittent headaches and failing vision 
for three years. There was no choking of the discs. 
There were very minor endocrine disturbances. 
The teleroentgenogram shows moderate enlarge- 
ment of the fossa and depression of the floor, with 
almost complete atrophy of the dorsum down to a 
sharp pointed base (see arrow). The appearances 
were regarded as due toa metescllar lesion. Subse- 
quent ventriculograms showed markedly dilated 
lateral ventricles and no filling of the third ventri- 
cle or below. The diagnosis was then changed to 
third ventricle tumor. There was found a peculiar 
Y-shaped pituitary tumor growing into the for- 
amina of Monro separately, explaining why the 
third ventricle did not fill, but not altogether satis- 
factorily explaining the rather atypical sellar de- 
formation. (Referred by Dr. Frazier.) 


and only a thin skull remain. On the other 
hand, a pituitary tumor or suprasellar 
growth may and has been known to block 
the foramina of Monro and cause sufficient 
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enlargement of the lateral ventricles there- 
by to produce the appearances just men- 
tioned (Fig. 3). Kornblum suggests that 
the suture widening associated with meta- 
sellar lesions helps to preserve the sella to 
a certain extent. In support of this he offers 
the fact that sellar changes are far less fre- 
quent in childhood than in adults in con- 
nection with posterior fossa tumors, where- 
as such tumors are not less frequent in 
childhood than in adults. In an analysis of 
100 cases of verified unselected cases of 
tumor, 61 per cent showed a sellar deform- 


ity, and 25 per cent of these were under 
twelve years of age and 61 per cent were 
adults. 


Parasellar growths occasionally may 
produce sellar deformations. They are apt 
to be unilateral and due to direct pressure 
of the tumor or secondarily through the 
agency of the interposed internal carotid. 
Such changes usually must be determined 
by careful stereoscopic study. As previ- 
ously stated, experiences with the unilateral 
destruction of the dorsum in the skull 
showing erosion of the dorsum by vascular 
channels suggests that many unilateral sel- 
lar changes are not detected. One may oc- 
casionally note a double floor, or one an- 
terior clinoid process may be pushed up 
and pointed. 

The suprasellar tumors which produce 
sellar deformation include, for the most 
part, those originating from vestigial rests 
from the craniopharyngeal pouch. They 
produce the same deformities, though not 
quite so marked, as a rule, as the intrasellar 
growths. They are far more common in 
childhood than true hypophyseal tumors. 
Many of them are cystic with more or less 
solid tumor in conjunction. Irregular cal- 
cification is often found and lies in the 
solid portion. Calcification may also occur 
in the cyst wall and produce a thin, egg- 
shell-like shadow. Both types of calcifica- 
tion may be found in the same case. The 
relative frequency of this type of suprasel- 
lar tumor is shown by the following statis- 
tics: Martin and Cushing, % in 1923, pub- 
lished their frequency as 38 compared to 
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164 pituitary adenomata in a total of 826 
verified brain tumors, and a later report 
from the same clinic in 1924 by McKenzie 
and Sosman* showed 46 in comparison 
with 180 pituitary adenomata in a series 
of 930 verified intracranial growths. A 
still later report by Sosman,"** in 1927, 
showed the relations as 55 to 219 in 1,007 
tumor cases. Of these 55 cases, 70 per cent 
were localized by roentgenogram, 60 per 
cent showed sellar deformation and nearly 
all diagnosed showed calcification. Other 
suprasellar tumors may produce sellar de- 
formation, but it 1s scarcely to be distin- 
guished from that of third ventricle pres- 
sure. All of these tumors produce clinical 
phenomena similar to those of intrasellar 
growths. 

It is interesting to speculate upon the 
exact nature of the destructive or deform- 
ing force in these tumors. The former belief 
that a dense and unyielding diaphragma 
closely confined the tumor during the early 
period of its growth and thereby facilitated 
the atrophy of the dorsum and floor in 
intrasellar tumors has been entirely refuted 
by our more recent knowledge of the struc- 
ture of the diaphragma. It has always been 
our opinion that a combination of unusual 
pressure and pulsation was the factor in- 
volved. All of us know that benign tumors 
can exist elsewhere in the body for years 
and lie adjacent to bone and have no ap- 
preciable effect upon the osseous structure. 
This does not, of course, apply to osseous 
tumors of medullary origin in which there 
is an osteoclastic action. An aneurysm 
quickly erodes bone, even when a cold 
abscess 1s interposed in the case of a spinal 
caries. When a pituitary adenoma escapes 
the confines of the sella, it acquires a trans- 
mitted pulsation, especially from the large 
vessels immediately in relation, and this 
must be a very important factor in bone 
erosion. The cranial bones are subjected 
to an unusual amount of pulsation which 
they are peculiarly adapted to resist, but 
it seems reasonable to believe that they 
cannot withstand unusual pulsation with- 
out undergoing degenerative changes. A 
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large part of the intracranial portion of a 
pituitary adenoma is exposed to an unusual 
amount of pulsation and pressure and a 
very small part is in contact with the sellar 
walls and floor and must be exposed to 
considerable transmitted pulsation. It is 
conceivable that this may act somewhat 
after the nature of a hydraulic press, but 
with an intermittent force. Heuer'* states 
that in his experience the tumor has be- 
come intracranial before the floor of the 
fossa has been eroded or the dorsum much 
affected, and that the diaphragma offers 
the least resistance of any of the surround- 
ing structures to the spread of the tumor. 
We believe that the same factors are con- 
cerned in the erosions caused by enlarged 
third ventricle pressure from metasellar 
growths. Possibly convolutional atrophy 
may be due to similar causes. 

Sellar Changes in Acromegaly. Acromeg- 
aly is a condition originating in pituitary 
hypertrophy in which the latter may pro- 
gress to actual tumefaction, but in general 
the glandular condition is somewhat apart 
from pituitary adenoma. Primarily the 
general condition is a result of hyperfunc- 
tion of the anterior lobe in adults, and is 
usually characterized by a degree of hyper- 
trophy or actual moderate tumefaction of 
the hypophysis sufficient to produce sellar 
changes. Hirsch’? primarily divides pitui- 
tary tumors into two types: the acromeg- 
alic and the ocular. In the latter there are 
preéminently the visual manifestations and 
only minor endocrine disturbances, such as 
functional disorders of the sex glands, loss 
of hair and other minor changes. Acro- 
megaly he divides into the benign and ma- 
lignant types, with visual disturbances as 
the criterion. In the former there is hyper- 
trophy of the pituitary body, but it does 
not extend upward sufficiently to disturb 
the chiasm, and there are no visual dis- 
turbances, and the condition of the gland 
is almost stationary. In the malignant type 
there is a slowly but progressively growing 
tumor with gradually resulting visual dis- 
turbances. 


Oppenheim?’ was the first to recognize 
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an enlargement of the sella in a case of 
acromegaly and to ascribe the roentgeno- 
graphic appearance to a pituitary tumor. 
The roentgenographic appearances of the 
sella turcica in acromegalics may be 
grouped to conform with three degrees of 
hypophyseal hypertrophy: (1) The hyper- 
plasia of the gland may be so slight that 
the accompanying fossa changes are scarce- 
ly noticeable, except as a part of the gen- 
eral bony condensation of the head. The 
condition is usually apparent, however, 
in the other cranial characteristics. This 
group corresponds to the benign type of 
Hirsch. (2) A greater degree of hyperplasia 
approaching moderate tumefaction is re- 
sponsible for the usual sellar manifesta- 
tions of a characteristically enlarged fossa. 
The sagittal dimension is increased, due to 
changes in the dorsum, which remains 
well intact, however. It may be of normal 
thickness and density, thicker and denser 
than usual, or thin and bent backwards 
with a decided anterior concavity. The 
depth is correspondingly increased, due to 
depression of the floor, which also remains 
intact. The latter may be lower on one side 
than the other, producing the double floor 
shadow to which Schiiller* early called at- 
tention. This is the average acromegalic 
case which comes for roentgenological 
study, and is one which slowly but eventu- 
ally is likely to acquire visual disturbances. 
The preservation of the bony walls under 
the influence of slow, prolonged pressure 
and only moderate tumefaction in these 
cases with large fossae and rather advanced 
objective manifestations must be ascribed 
to the two processes of atrophy and bone 
hypertrophy going on simultaneously. (3) 
In the true tumor or malignant type of 
acromegalic cases which progress more 
rapidly, there is found complete, or almost 
complete, atrophy of the dorsum and con- 
siderable increased depth of the fossa ac- 
companying the other characteristic phe- 
nomena of pituitary adenomata. 

Other Conditions Deforming the Sella. 
Meningiomas arising from the olfactory 
groove comprise another group of tumors 


» 1922 


Kic. 4. Sellar deformation consisting of marked 
atrophy of the dorsum in a case with a meningioma 
arising from the olfactory groove. It also caused 
destruction of the bone in the frontal region. (Re- 
ferred by Drs. McIver and Frazier.) 


that can hardly be included among either 
the suprasellar or parasellar groups. This 
is one of the locations in which meningio- 
mas produce bone destruction without hy- 
perostosis (lig. 4). As an entity among the 
meningiomas, this one has been intimately 
described by Cushing.?:§ These tumors 
may cause marked sellar deformation as 
they grow backward. Erosion of the sphe- 
noid ridge may occur also, either alone or 
in conjunction with the sellar destruction. 
Early and progressive anosmia is one of the 
most prominent symptoms. Sellar defor- 
mation is likely to be associated with unilat- 
eral or bilateral optic atrophy. Compres- 
sion of the pituitary body may occur and 
result in the phenomena of hypopituitar- 
ism. 

Xanthomatosis is another condition 
which frequently causes marked deforma- 
tion or even entire destruction of the sella 
turcica. These are probably the cases of the 
condition in which the complete Christian® 
syndrome of exophthalmos, diabetes in- 
sipidus and defects in the membranous 
bones occurs. The condition before and 
after it was thoroughly understood has 
been reported by a number of authors, 
notably Schiller,** Stifel and Grosh,** 
Sosman,** Griffth,"* Weidman and Free- 
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Fic. 5. Case of xanthomatosis in a child two and a 
half years of age, showing destruction of the pitu- 
itary fossa region, together with large cranial de- 
fects with clean cut margins. Soft tumors were 
present over all cranial vault defects. Lesions were 
found also in one clavicle, scapula, illum and 
femur. (Courtesy of Dr. Annie EF. Freese. 


man,*! Heard, Schumacher and Gordon,!? 
and Hand.'* Credit 1s due to Rowland*® 
for clearing up the entire situation and 
establishing the true identity of the con- 
dition. XNanthomatosis is a condition of 
childhood. If it does destroy the bone in 
the pituitary region, there are always to 
be found large cranial defects elsewhere 
with clean cut margins and surmounted by 
soft tumor masses (Fig. 5). Other bones of 
the body, especially the flat ones, such as 
the pelvis, ribs, scapulae and vertebrae, 
are apt to be sooner or later involved. 
Aneurysms of the circle of Willis, and 
especially of the internal carotid artery, 
may deform the sella turcica because of 
their close relation. The roentgen findings 
have received scant mention in the litera- 
ture with the exception of a few isolated 
reports, as by Schiller*! and the compre- 
hensive report of Sosman and Vogt,*’ who 
reviewed the literature in 1926 and estab- 
lished definite roentgenographic signs, of 
which there are two, as follows: (1) Calci- 
fication shadows in the aneurysmal walls 
beside and above the sella, appearing as 
multiple, curved and more or less crescentic 
lines; (2) characteristic unilateral pressure 
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ic. 6. A case of supposed aneurysm of the circle of 
Willis. The clinical diagnosis seems to be well es- 
tablished. The arrow points to one anterior clinoid 
process. The other is missing. This could be due to 
aneurysm of the internal carotid which is in close 
relation with the process. (Referred by Dr. Hol- 
loway.) 


atrophy of the anterior clinoid processes, 
body of the sphenoid bone, dorsum sellae 
and posterior clinoids. There is no enlarge- 
ment of the sella. The only case we have 
ever observed had destruction of one an- 
terior clinoid process (Fig. 6). 

Bone diseases may involve any one or all 
portions of the bony boundaries of the sella 
turcica. Syphilis, infective osteomyelitis 
and rarely tuberculosis may be responsible 
for bone destruction. The appearance is 
more like that due to carcinoma than to 
pituitary adenoma or suprasellar, parasel- 
lar or metasellar growths. 

All of the various conditions which may 
deform the sella turcica have been reviewed 
and the differential diagnosis discussed. 
The diagnosis is not always easy, but it 
should be borne in mind that the roentgen 
examination is only one of the many ways 
by which patients with intracranial lesions 
are examined. Certainly no other group of 
patients require the services of so many 
specialists. The clinical aspect of the case 
is very often the means of differentiating 
between conditions which produce similar 
roentgen appearances. On the other hand, 
the latter are quite as often, or even more 
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frequently, the means of clearing up a 
doubtful clinical picture. In a series of 221 
verified tumor cases referred to us from the 
neurological and neurosurgical services of 
the University of Pennsylvania Hospital 
between 1916 and 1926, 65, or 29.5 per cent, 
were pituitary tumors, and a correct roent- 
genological diagnosis was made in 58, or 
89 per cent. The final diagnoses were in- 
creased to 92 per cent when both roent- 
genological and clinical findings were cor- 
related. These statistics show that the 
roentgen diagnosis is not infallible in what 
comprises probably the most important 
group of intracranial lesions referred to us. 
Martin and Cushing in 1923 reported a se- 
ries of 826 verified brain tumors at the 
Brigham Hospital, of which 164, or 19.8 
per cent, were pituitary adenomata. 
While it is probable that our statistics 
now would be better than during the period 
from 1916 to 1926, and that all of us can 
attain greater accuracy with added experi- 
ence, especially in differential diagnosis, 
that same experience teaches us that there 
are many unusual things about pituitary 
tumors that are always likely to mislead 
us and others which we do not yet under- 
stand. A few instances will be cited. 


Fic. 7. Supposed craniopharyngeal pouch cyst origi- 
nating in the sphenoid bone. Note the air-contain- 
ing cavity in place of the body of the sphenoid and 
the sella. See text for further description. (Re- 
ferred by Dr. Frazier.) 
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Schiiller** has called attention to rare 
cases of: acromegaly without hypophyseal 
hyperplasia or tumor, but with a tumor in 
the sphenoid sinus or roof of the pharynx 
arising from gland tissue evidently derived 
from a craniopharyngeal rest, and to which 
was ascribed the factor in the acromegalic 
manifestations. 


The following case is of interest in this 
connection: 


In 1928, we examined a patient, a male, aged 
sixty-two, who had as his initial symptom frontal 
headaches starting in 1924. He was told that he 
had frontal sinusitis and slight temporary relief 
followed treatment for this. The headache per- 
sisted, however, and became occipital as well. 
Vision started to fail in the right eye in 1927 
and in the left eye in January, 1928. Roent- 
genograms made February 7, 1928, showed 
complete destruction of the body of the sphe- 
noid bone and the dorsum, but leaving the les- 
ser wings intact. There was air in the region in 
a regularly outlined cavity, and supposedly in 
the locality of the cisterna chiasmatis or out- 
side the dura, and was apparently the result of 
a spontaneous pneumocranium. he diagnosis 
was very much in doubt. Malignancy was con- 
sidered but seemed unlikely from the duration 
of the symptoms, and no growth could be found 
extending into the nasopharyna. We discussed 
the roentgenograms with Dr. John ID). Camp, 
and he suggested as a possible explanation that 
the appearance was due to a cyst in the sphe- 
noid bone, probably of craniopharyngeal pouch 
origin, which had destroyed the bone. The cyst 
had probably evacuated through a small open- 
ing, which in turn, admitted air under pressure 
and filled the cavity like a traumatic pneumo- 
cranium and could not get out (Fig. 7). The 
first operation by Dr. Frazier through the 
transfrontal route revealed an extradural tu- 
mor. At a second operation by transnasal route 
he entered a large cavity lined apparently by 
mucous membrane below and at the top by a 
glistening membrane. 


We have always felt fairly confident of 
some significance of our teleroentgeno- 
graphic measurements over top normal 
size. One case has caused considerable con- 
fusion, however. 

The patient, a female aged sixty-two, was re- 
ferred from the services of Drs. Spiller and 
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Frazier. She had been in a stuporous state for 
several days. There was no choking of the 
discs. A frontal lobe tumor was suspected. The 
general roentgenographic views of the head 
showed a very pronounced hyperostosis of the 
inner table of the skull in the frontal region, 
which we have learned to regard as of no signi- 
ficance. There was no convolutional atrophy. 
The sellar teleroentgenogram showed an ab- 
normal enlargement of the pituitary fossa, with 
an anteroposterior dimension of 14.5 mm. anda 
depth of at least 10 mm. There was a very defi- 
nite atrophy of the dorsum sellae. We were 
somewhat more inclined to regard the sellar de- 
formation as due to third ventricle pressure 
from a metasellar growth than due to a pitui- 
tary or suprasellar tumor. At autopsy a large 
glioma was found at the base of the right fron- 
tal lobe, causing complete collapse of the an- 
terior horn and body of the right lateral ven- 
tricle. The third ventricle was not enlarged and 
there was no evidence of increased ventricular 
pressure. This tumor, which proved to be a 
spongioblastoma, did not extend back as far 
as the sella and could not have caused the de- 
formation. The carotid arteries were found to 
be sclerosed and dilated to twice their normal 
size. The pathologist thought this might ac- 
count for the sellar changes, but we have been 
assured that this particular deformation could 
not have been due to this cause. Venous chan- 
nel pressure atrophy might explain the atrophy 
of the dorsum but could not have caused the in- 
creased size of the fossa. The findings remain 
unexplained satisfactorily. 


Kornblum has suggested a theory to ac- 
count for otherwise unexplainable enlarge- 
ments of the sella. He thinks that it is pos- 
sible for intermittent periods of increased 
intracranial pressure to occur in childhood 
unassociated with any serious intracranial 
disease, and that this may give rise to vary- 
ing degrees of pressure atrophy, including 
the pituitary fossa. We have been able to 
prove that convolutional atrophy will dis- 
appear with relief of the cause but the 
vascular cancellous structure of the pitui- 
tary region probably does not regenerate. 

Clinical Evidences of Tumor Antedating 
Deformation. There are a few very definite 
instances in which a pituitary adenoma has 
presented clinical evidences of its existence 
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before there have been any demonstrable 
roentgenographic changes denoting defi- 
nite deformation. The explanations of some 
of these instances are now forthcoming as a 
result of careful anatomical and pathologi- 
cal studies. A tumor may grow laterally in 
the beginning as well as upward. If it can- 
not grow laterally at all it may grow up- 
ward more rapidly than usual and involve 
the chiasm at a comparatively earlier pe- 
riod than usual and before deformation 
could occur. Attention has been called to 
this possibility in connection with the dis- 
cussion of bilateral bridging of the sella 
(Fig. 8). Schiiller® states that as there are 
no lateral walls to the fossa, a tumor can 
exist for a while without appreciable de- 
formation. Double bridging certainly does 
add lateral walls. De Schweinitz® states 
that tumors are apt to grow backward 
primarily and tend to cause early erosion 
of the dorsum. If a fossa is shallow and has 
a short anterior wall and dorsum, he thinks 
the tumor could expand in all directions, 
especially to the sides, but with an elon- 
gated, forward bent and overhanging dor- 
sum, and a low anterior wall, the tumor 


lic. 8. Typical pituitary tumor case showing no 
roentgenological evidence of the condition. Fe- 
male, aged twenty-six, headaches seven months, 
amenorrhea five months, failing vision three 
months and typical bitemporal hemianopsia. The 
teleroentgenogram shows a sella of normal size 
sagittal 10 mm. and depth 7 mm.—without defor- 
mation. There is decided unilateral bridging. With 
double bridging, at least, there is less opportunity 
for lateral spread of a tumor and the possibility of 
earlier clinical manifestations. 
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would likely grow forward and upward 
primarily. Of course, the characteristic 
early dire mishap with these tumors is 
pressure on the optic chiasm, with resulting 
bitemporal hemianopsia. In other instances 
the tracts or nerves may be involved pri- 
marily, as will be explained later. 

The location of the chiasm must have 
some influence upon the time of onset of 
the neurological manifestations, and their 
relation with sellar deformation. According 
to older anatomical descriptions, the trans- 
verse shallow groove above the olivary 
eminence on the anterior wall of the fossa 
was supposed to be a resting place for the 
optic chiasm. De Schweinitz* has shown 
that the chiasm is rarely as far forward as 
this. His investigations showed that it was 
to be found above the mid-portion of the 
diaphragma in 79 per cent of the anatomi- 
cal specimens examined, as far back as the 
dorsum sellae in 4 per cent, and in only 5 
per cent was it found in the groove above 
the olivary eminence. It is in the latter in- 
stance that sphenoid or posterior ethmoid 
sinus disease could affect the chiasm and 
produce phenomena like those of pituitary 
tumor. If the chiasm rests upon the dor- 
sum, de Schweinitz believes that a tumor 
would have to become quite large before it 
affected the chiasmal crossed fibers. Early 
involvement would be the rule in the usual 
location of the chiasm. He also states that 
the space between the under surface of the 
chiasm and the diaphragma varies from 
contact to as much as 10 mm., hence the 
time of tumor contact must vary consider- 
ably. This space depends upon the depth 
of the fossa, dorsum, presphenoid and of 
the brain stem above the tentorium regu- 
lating the level of the tracts going to the 
nuclei. De Schweinitz also states that in 
83 per cent of the specimens examined the 
infundibulum extended upward and back- 
ward directly under the chiasm, and in some 
instances molded its under surface, especially 
in posterior chiasmal locations. Under such 
circumstances, slight tumor enlargements 
could cause typical visual disturbances 
much earlier than growth pressure alone. 
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Value of Examination to the Ophthalmol- 
ogist. As large percentage of the cases of 
early pituitary adenoma are picked up or 
suspected by ophthalmologists. Cases are 
often referred by them for an examination 
of the sinuses to determine the cause of an 
apparent optic neuritis or for the sella to 
determine a suspected or possible pituitary 
tumor, or for both examinations in cases of 
greater doubt. Every sinus examination 
requested by an ophthalmologist should 
include a careful study of the sella. We 
have seen important diagnoses missed by 
roentgenologists through disregard of this 
rule. The following case is an excellent ex- 
ample of the necessity for thorough study 
of the sella in connection with sinus exam- 
inations: 


The patient, a young adult male, was re- 
ferred to a roentgenologist for an examination 
of the sinuses because of an apparent optic 
neuritis. The fields had been examined for 
white and found normal. The roentgenologist 
very properly included the sella and found a 
marked enlargement. We then saw the case in 
consultation and made a teleroentgenogram 
with the following measurements: antero- 
posterior dimension of 20 mm. and a depth of 
14 mm. There was some atrophy of the dorsum. 
A further study of the fields showed a decided 
bitemporal cut for red. He had had no head- 
ache. Further neurological study revealed be- 
ginning evidences of hypopituitarism. At opera- 
tion a fairly large pituitary adenoma was re- 
moved. There was complete recovery of sight. 
If the roentgenologist had not included the sella 
in his examination, this rapidly growing tumor 
might have permanently damaged part of the 
vision before the real nature of the condition 
was realized. There must be some anatomical 
explanation among the list of those already 
mentioned to fit this case and define the cause 
of advanced sellar changes with very early 
clinical manifestations of the tumor, at least as 
far as the ocular changes were concerned. 


Other Explanations of Atypical Clinical 
Manifestations, with or without Delayed 
Roentgenographic Appearances. Vhe rela- 
tions of the circle of Willis have been found 
responsible in many instances for atypical 
ocular manifestations of pituitary tumors 
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and for the causation of these phenomena 
frequently at comparatively early periods, 
both of which might be very misleading to 
roentgenologist and ophthalmologist alike. 
It is necessary, therefore, that both be 
quite familiar with these unusual cases 
and the causes for the atypical phenomena. 
As a matter of fact, it has not been many 
years since careful operative explorations 
and autopsy studies revealed the real ana- 
tomical relations at fault. In order to un- 
derstand them it is necessary for one to be 
quite familiar with the usual relations of 
the circle of Willis which surrounds the 
pituitary body and fossa and usually forms 
a complete anastomosis. The two tribu- 
taries to this anastomosis are: (1) the basi- 
lar from behind, and formed by the union 
of the two vertebrals on the posterior as- 
pect of the clivus, and (2) the two internal 
carotids. 

The internal carotid on each side passes 
through the carotid canal and foramen 
lacerum, and then upward in a groove on 
the upper lateral aspect of the body of the 
sphenoid bone to a level below the anterior 
clinoid process. Krom there, it bends sharp- 
ly upward and backward mesial to the an- 
terior clinoid process and behind the optic 
foramen, and breaks up into its terminal 
branches lateral from the optic chiasm. 
Through all this intracranial course, it 1s 
in close relation with the pituitary body, 
the optic tract, chiasm and optic nerve. 
One of the terminal branches is the poste- 
rior communicating artery, which passes 
backward over the cavernous sinus below 
the optic tract and joins the posterior cere- 
bral, which, with its fellow of the other side 
are the terminal branches of the basilar. 
According to Holloway®" the posterior 
communicating artery is important in in- 
trauterine life as it represents the origin of 
the posterior cerebral from the internal 
carotid, but later, after the posterior cere- 
bral has formed its anastomosis with the 
basilar the posterior communicating be- 
comes less important. Its ultimate size and 
importance vary with that anastomosis, 
and it may be absent. 


The anterior cerebral, another terminal 
branch of the internal carotid, runs toward 
the midline above the optic nerve and then 
approaches almost to its fellow and forms 
an anastomosis with it through the an- 
terior communicating. Beyond this point 
the anterior cerebrals enter the longitudi- 
nal fissure. Incidentally we are not con- 
cerned with the middle cerebrals which are 
the final terminal branches of the internal 
carotids. 

Everyone should be familiar with the 
facts that destructive pressure upon the 
optic chiasm, which carries the crossed 
fibers to each nasal half of each retina, pro- 
duces blindness in each nasal half or in each 
temporal field, which is termed bitemporal 
hemianopsia; that pressure on an optic 
nerve in front of the chiasm produces 
blindness in that eye, and that pressure 
upon an optic tract back of the chiasm re- 
sults in blindness in the temporal side of the 
retina on that side and of the nasal side in 
the opposite eye, or homonymous hemian- 
opsia. 

Kay and Grant! refer to de Schweinitz 
and Holloway™ as the first (in English) in 
1g12 to call attention to the production of 
unusual field defects in pituitary tumor 
cases because of anomalous vessels of the 
circle of Willis. As we have just stated, the 
anterior cerebrals in converging toward the 
longitudinal fissure usually cross over the 
optic nerves. De Schweinitz* has shown 
that one or both may rest upon the chiasm 
or the tracts, and could then exert early 
counter-pressure upon either in case of 
tumor, with the production of early bitem- 
poral hemianopsia in the one instance and 
homonymous hemianopsia in the other. 
An anomalously placed anterior communi- 
cating artery could cause a similar counter- 
pressure. A posterior communicating ar- 
tery of large size was found in several in- 
stances to come between the pituitary body 
and the optic tract on one side instead of 
outside the hypophysis and under the 
tract. Under such circumstances it could, 
under tumor pressure, cut the tract and 
produce homonymous lateral hemianopsia. 
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Fay and Grant reported a case in which 
the right optic tract was cut by the internal 
carotid artery and the left tract and chiasm 
by the corresponding artery on that side, 
with the additional tumor pressure upon 
the chiasm from below and behind. They 
referred to two cases of Erdheim in which 
the tracts were constricted behind the 
chiasm by the internal carotid. They also 
referred to a case reported by Walker and 
-Cushing*® in which the optic nerves were 
caught between a pituitary tumor and a 
dural band connecting the anterior clinoid 
processes, resulting in very atypical ocular 
phenomena. 

Dercum! cited a case of aneurysm of the 
anterior communicating artery pressing 
upon the chiasm and resulting in bitem- 
poral hemianopsia. Such a case might cer- 
tainly severely tax the diagnostic ingenuity 
of almost any roentgenologist. Tumors of 
the chiasm, according to Nettleship’® and 
de Schweinitz® may be misleading in a 
similar way. Lillie* reported 4 cases of tu- 
mor of the base of the brain involving the 
chiasm, in none of which could the ocular 
manifestations be distinguished from those 
of pituitary tumor. 

Six per cent of de Schweinitz’s cases of 
pituitary tumor showed homonymous lat- 
eral hemianopsia. Fay and Grant quoted 
Walker and Cushing®® as stating that 14.8 
per cent of their 148 cases showed similar 
phenomena. Holloway, in a combined series 
of 103 verified and carefully studied cases, 
inchading his own and those of two other 
authors (Deery, and Beckman and Kubie) 
found bitemporal hemianopsia in 74-8 per 
cent, homonymous hemianopsia in 10.7 
per cent, normal fields in 4.9 per cent and 
uncertain ones in 5.8 per cent. The essen- 
tial change in the discs in pituitary tumor 
is a primary optic atrophy. Choking of the 
discs would hardly be expected in this con- 
dition, and yet in the series of 105 cases 
collected by Holloway from the same 
sources, primary optic atrophy was found 
in 89, or 84.7 per cent, choking in 9, or 8.5 
per cent, and normal discs in 7, or 6.6 per 
cent. 
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It may seem hardly worth while for 
roentgenologists to burden themselves with 
these facts, but the outstanding early mani- 
festations of pituitary adenomas are head- 
ache and failing vision, for which the pa- 
tients almost invariably consult the oph- 
thalmologist. He, in turn, must depend 
greatly upon the roentgenologist for aid in 
completing the diagnosis, and a knowledge 
of the atypical manifestations is essential 
to both in the correlation of data which will 
lead to a correct recognition of the under- 
lying lesion. Further study is, of course, 
necessary for the determination of evi- 
dences of pituitary functional disturbances 
to round out the diagnosis. 


SUMMARY 


Roentgenologists must admit that the 
roentgenographic diagnosis of pituitary tu- 
mors is by no means infallible, even aside 
from the difficulties in interpretation be- 
tween their effects and the deformations of 
the sella produced by suprasellar and meta- 
sellar growths and rarely parasellar lesions. 
The ophthalmologist and the neurologist 
will also admit that the clinical manifesta- 
tions of hypophyseal adenomata are not 
always typical. 

2. Satisfactory explanations for the dis- 
crepancies in characteristic roentgeno- 
graphic appearances and clinical phenom- 
ena of the pituitary tumors are to be found 
in: (1) peculiarities or variations in the sella 
turcica; (2) variations in the location of the 
optic chiasm; (3) anomalies and abnor- 
malities in the constituent parts of the cir- 
cle of Willis, and (4) variations in the loca- 
tion of the infundibulum. All of these ex- 
planations are given, as far as possible, on 
the basis of careful anatomical and autopsy 
studies, operative observations and correla- 
tion of roentgenographic appearances with 
clinical, operative and post-mortem find- 
ings. 

. The normal anatomical and_roent- 
genographic appearances of the sella tur- 
cica and variations therefrom within nor- 
mal limits are described. 

4. As the sella is the key to the diag- 
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nostic situation in so many cases of in- 
tracranial lesions in various localities, a 
classification on the basis of sellar changes 
elsewhere suggested is strongly advocated, 


as 


follows: (1) intrasellar tumors (adeno- 


mas); (2) suprasellar growths, either orig- 
inating from vestigial remnants of the 
craniopharyngeal pouch or other midline 


structures nearby; 


3) parasellar lesions 


arising in the middle fossa near the sella 
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and deforming the latter directly or through 
the agency of the internal carotid artery; 
(4) metasellar tumors, deforming through 
the agency of a dilated third ventricle en- 
larged from ventricular block below it. The 
differential points of distinction between 


the 


deformities characteristic of each 


group are discussed, together with the ef- 
fects of certain other causes of sellar de- 
formation. 
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DISCUSSION ON PAPERS OF DRS. ADSON, ELEY AND VOGT, AND PANCOAST 


Dr. Tempce Fay, Philadelphia. It is a pleas- 
ure to be again a guest of this Society and to be 
called on to discuss the three interesting papers 
that we have heard this morning. 

Dr. Adson’s paper contains a note of warn- 
ing that I think we have all stressed in taking 
up the problem of pneumoencephalography and 
ventriculography, and I cannot perhaps add 
anything regarding the danger, and the advice 
which he gave in case it is to be used clinically 
by those engaged in roentgenology or in that 
ideal cooperation which should occur between 
the roentgenologist and the clinician. I wish to 
point out the values and limitations of the two 
procedures. If we clearly visualize each of them, 
we will find there is no question as to which 
one should or should not be done in a given 
type of case. It is a question of what you are 
going to obtain by the method and what are the 
mechanics of the possibility of showing to best 
advantage that which you desire to see. It is 
evident that the ventriculogram gives you only 
the central cavities of the brain the same as the 
concept as to size and shape of a building or a 
structure that you might get by wandering 
through the internal rooms of that building. 
You would have no idea of the appearance of 
the exterior. You would simply know the space 
deformities within and might speculate on the 


possibilities without. The encephalogram, how- 
ever, gives you both exterior avd interior sur- 
faces, where the aqueduct is patulous, thus the 
entire visualization of the brain is obtained. 

In those cases that Dr. Adson presented 
dealing with expanding tumors in the posterior 
fossa, in the third ventricle, and in the regions 
around the temporal lobe that may press upon 
and obstruct the aqueduct or compress the 
cerebellum, it is evident at once that you can 
neither introduce air into a blocked ventricle 
by the lumbar encephalographic route nor can 
you withdraw fluid from it. Therefore, your 
encephalogram per se is doomed to failure and 
is contraindicated. That ought to be suff- 
cient reason for never attempting an enceph- 
alogram in an expanding tumor in that area; 
not only that, but Dr. Adson has also pointed 
out that if you do withdraw the spinal fluid 
from the lumbar sac when the ventricular out- 
let is closed, the danger is not alone a matter of 
release of intracranial pressure, but also a ques- 
tion of mechanics. If the ventricular outlet is 
closed so that the fluid within, and under pres- 
sure, Cannot escape, and you should draw off 
spinal fluid from below, the cerebellum may be 
forced down into the foramen magnum causing 
compression of the medulla with prompt res- 
piratory failure. 
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Encephalography has its indications in those 
cases where there is no obstruction to the 
aqueduct of Sylvius or to the cerebellopontile 
angle region, from pressure just above or be- 
low. Encephalography in the presence of in- 
creased pressure where brain tumors are situ- 
ated above the tentorium in the occipital, 
parietal and the frontal lobes, particularly 
those types of tumors which are ‘tales. you 
may be sure, carries some risks, but in these 
cases as you subtract the spinal fluid from be- 
low, you decrease the intracranial pressure 
equally within the ventricles as well as from 
without due to an open aqueduct and thereby 
the risk of cerebellar hernia is avoided. Sudden 
changes of intracranial pressure, as Dr. Adson 
pointed out, favor rupture of small vessels 
within the tumor and care must be taken in 
the exchange of fluid and air not to permit a 
variation of more than 10 mm. Hg pressure. 

We are dealing with a “‘fixed”’ volume con- 
tainer, the skull. It is composed of three volume 
factors: (1) cerebrospinal fluid; (2) circulating 
blood (both arterial and venous), and (3) the 
brain structures and meninges. If you subtract 
24 ¢.Cc. OF IO C.C. of one component, the same 
amount of some other component must im- 
mediately take its place. So when you drain off 
spinal fluid, if you do not introduce air at an 
equal pressure value and volume relationship, 
you will permit the unreplaced volume space to 
be taken up by congestion of blood favoring the 
rupture of a diseased vessel which becomes a 
very serious thing in a brain tumor, especially 
the types of expanding tumors encountered in 
the glioma group. 

To say that encephalography in chronic de- 
generative processes of the brain shows only the 
pathology and offers no further relief is to take 
the point of view that roentgen examinations of 
the chest should not be done in cases of carci- 
noma of the lung because after you have identi- 
fied the pathology you can’t do any thing for it. 
Today we are entering a new field in neurology. 
We are attempting to understand the mech- 
anism of these brain destructions. We are now 
seeing gross lesions of the brain which we never 
had the opportunity to see before in their early 
stages. We formerly had to await years of in- 
stitutional life to get autopsy material for study 
of these conditions, during which time many 
additional changes 
pathologist. 


occurred to confuse the 


Dr. Eley’s paper is a pioneer in that direc- 
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tion. Dr. Eley and Dr. Vogt have pointed out 
some of the gross brain defects which occur 
early in childhood, the etiology of which is un- 
known. Let me ask you to visualize for a mo- 
ment what might occur to the delicate brain 
surface. Elsewhere in the body we have many 
examples of pressure atrophy. Where glasses 
rest upon the nose or press behind the ears, be- 
neath a finger ring, where plaster casts have 
been tightly applied, in fact, at any point where 
there is chronic pressure maintained the tissues 
give way before it. They give way because of 
deficient blood supply, deficient oxygenation 
and a gradual absorption of tissue. We actually 
have a “‘hydraulic cast” of the brain showing 
its various degrees of malformation and in that 
“hydraulic cast” the most perfectly applied 
form of pressure, where coughing, straining, or 
any excess of fluids due to a deficiency in elim- 
ination exerts a constant mild pressure. Perhaps 
you are not conscious of the pressure from the 
glasses on your nose. Perhaps you are not con- 
scious of the pressure on the cartilages in the 
ear. Perhaps you are not conscious of the atro- 
phy that occurs around the finger nails, but it 
does occur and these tissues are far more re- 
sistant to pressure than the brain. We do have 
an atrophy of the brain and there is a perfectly 
enclosed hydraulic mechanism under pressure, 
as well as marked changes in pressure. If we 
assume the dilatation of the ventricles of an 
internal hydrocephalic to be due to atrophy of 
the brain from intense hydraulic pressure, then 
we must assume other portions of the brain 
may also suffer from a like hydraulic pressure 
atrophy and present characteristically dilated 
fluid spaces. 

On the other hand, Dandy presents a theory 
of “‘space compensation,” that is, an area of the 
brain atrophies for some unknown reason, and 
this loss of brain volume is quietly filled up 
with spinal fluid as a space compensation agent. 
It is just as impossible for me to conceive of 
such a passive unexplained process producing 
the findings in the group of generalized cortical 
atrophies as it would be to imagine that the 
internal hydrocephalic suffered from some un- 
known atrophy of the brain permitting the 
ventricles to equally dilate and fluid to passive- 
ly fill the space so created. In the internal hy- 
drocephalic an increased pressure can be read- 
ily demonstrated, whereas the case with wide- 
spread cortical atrophy shows only a slight in- 
crease in intracranial pressure at the time of 
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our studies. There is no doubt that we only see 
a momentary story in taking spinal pressure in 
this last group. There is no doubt that the pa- 
tient’s pressure changes from day to day and 
under various conditions. | am sure that anyone 
who has had the ‘“morning-after-the-night- 
before” headache realizes there is a definite 
increase in pressure within the cranium due to 
an excess of fluid for the time being. The fact 
is that the pressure was very high at one time, 
such as immediately following a head injury; 
what we find years later by encephalography 
only indicates the severity of the process. 

I want to emphasize further that Dr. Eley 
and Dr. Vogt’s paper has started us in the 
right direction in trying to show evidence of 
these early brain changes with the hope that 
we can discover what portions of the brain re- 
main that can be trained. 

I do encephalographies on children with a 
great deal of concern and anxiety. I use ether 
anesthesia and start the encephalography usu- 
ally in a semierect position because there are 
two dangers to the child under an anesthetic. 
They may swallow the tongue, causing marked 
respiratory disturbance, or they may have a 
thymic enlargement. If you are going to do 
encephalography on children, be sure the thy- 
mic gland is not enlarged. There is a marked 
danger that may occur not only from the res- 
piratory standpoint, but pressure on the jugu- 
lar veins by swelling of the gland produces 
tremendous intracranial pressure and that may 
be a dangerous factor. 


Dr. Eley’s and Dr. Vogt’s slide No. 5 showed 
a case of so-called Mongolian idiocy. It is very 
similar to one we have. I feel perhaps that a 
careful study of the eye grounds might disclose 
it to be a case of Tay-Sachs’ disease. It is cer- 
tainly the first of the Mongolian group I have 
seen with such cortical characteristics. 

What they have presented gives stimulus to 
further investigation and their films will form 
the basis for cerebral pathological correlation, 
just as the roentgen findings years ago did for 
thoracic pathology. With the technique which 
Dr. Pancoast, Dr. Pendergrass, Dr. Chamber- 
lain and others, have spent hours and days to 
standardize and perfect from the roentgeno- 
graphic standpoint, and after the neuro-surgeon 
or clinician learns to standardize his procedure, 
then we are going to have films that we can 
compare and we can arrive perhaps at some 
judicious interpretation of these many inter- 
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esting findings. I am unable to interpret many 
of the’ plates now sent to me because of the 
various techniques employed, and especially 
the failure to use the Potter-Bucky or place the 
tube at proper distances. 

Just one word in closing on the use of en- 
cephalography in epilepsy. We have found in 
our series § per cent of the so-called idiopathic 
epileptics had unsuspected brain tumors. We 
have found 20 per cent to have lesions which 
are neuro-surgically amenable to treatment. 
Therefore, we must reclassify the entire epilep- 
tic group, and encephalography is highly justi- 
fied here, if for no other reason than removing 
the excess fluid and permitting a better state 
of cerebral circulation. 

With regard to Dr. Pancoast’s paper, the 
question of pituitary lesions brings up one 
point I think you should all clearly hold in 
mind. Uhthoff’s series (approximately 170 
cases) showed that only 2.5 per cent gave evi- 
dence of choked disc or marked increased intra- 
cranial pressure. In other words, those types of 
tumors that occur in the pituitary area rarely 
produce the signs of general intracranial pres- 
sure. If that is known, then the evidence of the 
sellar changes alone and not some vague inter- 
pretation about the evidence of intracranial 
pressure on the vault and convolutional mark- 
ings should be of value in making the proper 
interpretation. 

Recently, with considerable caution, we have 
been doing encephalography on this group, and 
this again brings up the point that Dr. Pan- 
coast made—the need of close clinical coopera- 
tion with the roentgenologist— and in that 
small percentage, 8 per cent, I believe, in which 
the diagnosis could not be made otherwise, 
encephalography has proved to be safe, in those 
pituitary lesions which do not produce choking 
or intracranial pressure. In the light of the 
mechanism I described above, the lesions were 
not large enough to close the aqueduct, and 
even though intracranial pressure may be 
slightly increased (14 to 16 mm.), encephalog- 
raphy will indicate the situation of the tumor 
and establish whether the tumor can be ap- 
proached by the transsphenoidal route, the 
transfrontal or actually invades the third ven- 
tricle which requires a transcortical approach. 

Dr. M. C. Sosman, Boston. I would like to 
compliment the three speakers on their excel- 
lent presentations, and Dr. Adson particularly 
on his conservatism. As a man coming origi- 


i 


Vor. XXVII, No.5 Interpretation of Roentgenograms of Pituitary Tumors 715 


nally from the Middle West, I should call your 
attention to the fact that conservatism is ex- 
tremely rare in that part of the country. We 
certainly agree with him in our findings at 
Boston. 

If anything, we think the ventriculogram is 
definitely more valuable than he would tend to 
indicate. Unfortunately, I do not have the 
figures at hand so I cannot be sure of that. 

“As to his findings from the plain roentgen 
examination, our figures are almost identical. 
We surveyed a series of cases several years ago 
and found we could localize the tumor in 31 per 
cent of all of the verified brain tumors up to 
that date. What we attempt to do is to localize, 
and also identify the tumor, if possible. Gen- 
eral signs of tumor or of increased pressure are 
of very little value. The localizing signs are of 
much more value. But if vou can not only lo- 
calize it but also identify the type of tumor, you 
have given the neuro-surgeon the utmost that 
you can give him. 

Dr. Vogt and Dr. Eley, working with Dr. 
Crothers, have given us a very accurate pic- 
ture and a very accurate estimate of the dam- 
age which happens to the brains of children in 
the early years of life due to such things as 
trauma, birth injuries, whooping cough, and 
even lead poisoning. | am sorry he did not 
show one striking slide of a lead encephalitis, 
and the remarkable changes which occurred 
following that. 

Dr. Pancoast’s work has been particularly 
interesting to us and there again we agree en- 
tirely with the speaker. There is one thing 
which I would emphasize which is a very good 
rule for the general man not associated with a 
large clinic or neurological surgeon, and that is, 
that in g8 per cent of the cases, an enlarged 
pituitary fossa in a case which also has the 
signs of increased intracranial pressure does not 
mean a pituitary adenoma. There is a good 
mathematical diagnosis. You may get enlarged 
sellas from tumors elsewhere in the brain, even 
in the cerebellum, by means of pressure trans- 
mitted to the sella, usually through a dilated 
third ventricle. On the other hand, you may 
find normal sellas in patients with clinical signs 
of tumor in the sellar region—the so-called 
“chiasmal syndrome” of Cushing. But just re- 
member that in 98 cases out of 100, 1n other 
words,45 to 1, an enlarged sella with signs of in- 
creased pressure is not a pituitary adenoma. It 
belongs either to the parasellar or metasellar 
group, as Dr. Pancoast calls it. 


Dr. Joun W. Pierson, Baltimore, Md. I have 
been associated rather intimately with Dr. Dan- 
dy ever since he introduced the procedure of 
ventriculography, and I am therefore particu- 
larly interested in the remarks of Dr. Adson. He 
gives the impression, perhaps, that an immedi- 
ate ventriculography would be done on any 
patient coming into the neurological depart- 
ment of the Johns Hopkins Hospital complain- 
ing of a headache. Such is certainly not the 
case. 

Dr. Dandy in his original articles on ventric- 
ulography in 1916, quoted the results obtained 
from ordinary roentgen examination of the 
skull at that time. A tremendous improvement 
has been made in the technique of these exam- 
inations since then, and marvelous results have 
been obtained; therefore, we should not com- 
pare the results obtained in 1916 with those 
of the present day. We naturally take advan- 
tage of all methods of examination, clinical as 
well as roentgenological, and no patient is sub- 


jected to ventriculography without very good 


reason. 


Dr. Dandy realized very early the gravity 
of the procedure, and has continually stressed 
that point, stating consistently that neither 
ventriculography nor encephalography should 
be undertaken unless the surgeon is prepared 
to meet any complications which may arise. 
Reasonably satisfactory roentgenograms of the 
head will show deformity of the sella, increased 
intracranial pressure, or other signs that a 
tumor is present, but they do not give precise 
information regarding the size and location of 
the tumor. It is only reasonable to believe that 
less damage is done to the patient by finding 
as nearly as possible the exact location of the 
tumor, than by attempting to operate blindly. 
That is Dr. Dandy’s position in his advocacy 
of ventriculography. He does not state that it 
is an infallible process, and will frankly admit 
that he has had some failures. He does warn 
particularly, however, of one very important 
point; that is, that neither ventriculography 
nor encephalography should be attempted ex- 
cept by a well-trained surgeon. 

Dr. Adson has shown you the relative value 
of the two procedures as they occur in his clinic. 
Another series of figures may by reported by 
some other clinic; therefore, a general survey 
of the reports of all the clinics where both 
methods are used would give the only proper 
evaluation of this subject. 
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Dr. Apson (closing). I appreciate the free 
discussion my remarks have aroused and hope 
that no one has taken personal offense at my 
conservative views concerning the indications 
for ventriculography and encephalography. | 
fully appreciate the necessity of employing 
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these methods for investigative purposes in the 
groups Of patients other than in those cases 
where they are of practical importance. But 
also I recognize the responsibility we assume 
when we advocate such bold procedures as 
pneumoventriculography and encephalography, 
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THE ROENTGEN FINDINGS IN CHRONIC 
PROGRESSIVE BULBAR PALSY* 


By ARTHUR C. CHRISTIE, M.D. 


WASHINGTON, D.C. 


HIS short communication is presented 

for the sole purpose of directing the 
attention of roentgenologists to this dis- 
ease. The earliest symptom of bulbar palsy 
is dificulty in swallowing and this is likely 
to bring the patient to the roentgenologist. 
In spite of the fact that there are definite 
roentgen signs present, it is only lately that 
roentgenologists have been directing the 
attention of clinicians to the possibility of 
progressive bulbar palsy in cases of diff- 
culty in swallowing not due to organic ob- 
struction. 

The etiology of chronic bulbar palsy is 
not known but it is thought to be an abiot- 
rophy, that is, a failure of nutritional sup” 
ply to the motor cells of the nuclei in the 
medulla and pons. No reason is known why 
the sensory cells are not also involved in the 
degenerative process. Infectious diseases 
may cause acute bulbar palsy by producing 
bulbar encephalitis but it 1s the general 
opinion that they never cause chronic bul- 
bar palsy. Syphilis is not an etiologic factor. 
Some have thought that it 1s due to an in- 
toxication, lead being mentioned as a pos- 
sible factor, but there 1s nothing constant 
in the recorded case histories to furnish 
confirmation of this theory. Most of the 
cases reported are in or past middle life.% 
The course of the disease is over a period of 
two or three years and the outcome is in- 
variably fatal. 

It is the general opinion that this dis- 
ease is a part of amyotrophic lateral scle- 
rosis of the descending type, but there is 
some evidence that degeneration of the 
motor cells of the medulla and pons may 
occur without involvement of the pyrami- 
dal tracts. The nerves whose nuclei are in- 
volved and function consequently inter- 
fered with are the hypoglossal, the vago- 
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accessorial, the pneumogastric, the glosso- 
pharyngeal, the facial and the trigeminal. 

The symptomatology usually described 
in the textbooks is that of late stages of the 
disease, namely, extreme difficulty in enun- 
ciation, dribbling of saliva, extreme diffi- 
culty in swallowing so that liquids return 
through the nose, and persistent cough due 
to entrance of food into the larynx and 
trachea. The cases seen by the roentgen- 
ologist, however, are usually in the early 
stages when there may be only a slight 
blurring of the speech due to involvement 
of the muscles of the tongue, the soft 
palate and the lips. The patient may be un- 
able to pucker the lips and the voice be- 
comes nasal because of paralysis of the 
soft palate. There may be only slight diffi- 
culty in swallowing so that liquids delay 
in the region of the epiglottic valleculae 
and in the pyriform sinuses. They may not 
be deflected into the larynx or back into 
the nose. The tongue gradually becomes 
atrophic and because of weakness inter- 
feres both with mastication and degluti- 
tion. The constrictors of the pharynx be- 
come increasingly involved until with their 
complete paralysis deglutition becomes 
impossible. The disease is painless, sen- 
sory disturbances do not occur, and the 
mentality of the patient is not impaired. 

The principal difficulty in differential 
diagnosis is with pseudo-bulbar palsy which 
is due to multiple lesions in the cerebrum 
implicating the nerve fibers innervating the 
motor nuclei of the medulla and pons. 
Since the lesions are above the nuclei there 
is no muscular atrophy and the reactions of 
degeneration do not occur. 

A type of case which may deceive the 
roentgenologist is that of multiple neuritis 
of the cranial nerves. Post-diphtheritic pa- 
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ralysis of the tongue, soft palate and con- 
strictors may occur and very closely re- 
sembles the early stage of bulbar paralysis. 
It does not, however, exhibit the typical 
progressive characteristics of the latter. 
The localization of the lesion and the dif- 
ferential diagnosis between pseudo-bulbar 
palsy in which the involvement is central, 
true bulbar palsy in which the lesions are 
in the nuclei of the medulla and pons, and 
peripheral neuritis must be made _ by 
competent neurological examination. The 
roentgenologist must rest content with 
calling attention to one of the above possi- 
bilities and with ruling out an obstructive 
lesion. 

One of the very few references to this 
condition in roentgenological literature is 
in the Annals of Roentgenology, Vol. 1x, on 
“The Neck” by Percy D. Hay, Jr. In a case 
there reported it was noted on roentgeno- 
scopic examination that “there was no 
movement of the epiglottis and no con- 
tractility of the pharynx, and food passed 
readily into the larynx and caused spasm of 
the glottis.”” Pendergrass makes the follow- 
ing observations based upon roentgen ex- 
amination: “The resulting paralysis of the 
superior and inferior constrictors of the 
pharynx in these cases and the paralysis 
of the epiglottis and the resulting inability 
of food to engage properly in the esopha- 
gus cause it to enter the larynx freely. 
There is immediately produced a spasm of 
the glottis and choking. Otherwise, the 
food would go down the trachea. In order 
to relieve the choking the patient leans far 
forward, with the head down.” 


The following case report is submitted 
as typical of a considerable number that 
have been examined by us: 


J. P. McD., aged twenty-seven. The patient 
consulted Dr. F. C. Schreiber on October 1, 
1930. I am indebted to Dr. Schreiber for the 
following information. The chief complaints of 
the patient were extreme loss of weight and 
difficulty in swallowing. The loss of weight 
had apparently begun about six months pre- 
viously but had recently become much more 
rapid. He presented pinched features, an anx- 
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ious appearance, and seemed dehydrated and 
weak. F.very attempt to swallow liquids was ac- 
companied by laryngeal spasm and subsequent 
loss of breath. There was no history of foreign 
body or of diphtheria or any other recent dis- 
ease. The difficulty in swallowing had been 
present for about two years. 

Indirect examination of the upper end of the 
esophagus and larynx showed welling up of se- 
cretions in the pyriform sinuses with overflow 
into the superior strait of the larynx. It was 
possible with complete extension of the head 
for the patient to swallow small quantities of 
water. Large quantities could not pass and 
there was choking at every attempt to take 
even comparatively small quantities. The mo- 
tor innervation of the larynx was good for 
phonation and respiration. The cords moved in 
their usual cycle during these processes. There 
was no blanching of the mucosa, loss of tissue, 
new growth formation nor any suggestion of 
dysfunction of any of the laryngeal muscles. 

The roentgen examination showed delay in 
swallowing taking place entirely in the pharynx. 
Fluid was almost immediately regurgitated and 
some of it entered the larynx to cause a fit of 
coughing. Only a very small amount passed 
into the esophagus. There was no evidence of 
the presence of a foreign body or of any lesion 
reducing the lumen of the pharynx or esophagus. 
The lungs, pleura and mediastinum were en- 
tirely negative. The conclusions from the roent- 
gen examination were as follows: 

“The difficulty in swallowing is due to pa- 
ralysis of the pharyngeal constrictors. It may be 
due to chronic bulbar palsy, to a peripheral 
neuritis or to a central lesion. Neurological ex- 
amination is suggested to determine the site of 
the nerve lesions.” 

The patient was examined by Dr. Jackson 
who reported paralysis of the superior con- 
strictor of the pharynx and a mild esophagitis. 
Dr. John Shugrue made a neurological exami- 
nation and arrived at a diagnosis of chronic 
bulbar palsy. 

The patient was lost sight of after November 
11, 1930, up to which time there had been no 
essential change in his condition. 


SUMMARY 


Chronic bulbar palsy should always be 
thought of in cases of difficulty in swallow- 
ing when the delay is in the pharynx. 
Roentgen examination serves to differ- 


= 
‘ 
‘ 


as 


ad 


nd 


VoL. XXVII, No. 5 


entiate between obstruction to the lumen 
and deficient muscular action of the con- 


strictors. Neurological examination will 
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usually serve to further differentiate be- 
tween central lesions, those of the pons and 
medulla and peripheral neuritis. 


DISCUSSION 


Dr. Henry K. Pancoast, Philadelphia. The 
discussion of this subject centers around two 
problems: first, why does the patient have 
dificulty in swallowing and second, what is the 
normal swallowing act? The patient has diffi- 
culty in swallowing mainly because of the loss 
of power to project the food downward in the 
proper manner and inability to close the air 
passage properly. To understand this requires a 
knowledge of the normal swallowing act, which 
we have found to be based upon the following 
mechanism: First, the individual takes a mouth- 
ful of the liquid opaque suspension. This is 
held in the hollow made by the anterior por- 
tion of the tongue and between it and the an- 
terior part of the palate. The posterior part of 
the dorsum of the tongue is held against the 
palate further back until the individual is 
ready to swallow. When ready for the act, the 
bolus is propelled back by a sort of peristaltic 
action and then a very complex coordinated 
process follows, with several things occurring 
almost spontaneously. \s the bolus rides in a 
centrally made gutter over the back of the 
tongue, the soft palate elevates to close off the 
nasopharynx, the tongue goes forward, the 
larynx rises up so that the arytenoids come in 
contact with the undersurface of the epiglot- 
tis, which is held rigid against the dorsum of the 
tongue and thus the laryngeal vestibule is 
closed off. The bolus is now propelled into the 
waiting pharynx which is opened up to receive it. 
Then of the tongue back 
against the postpharyngeal wall to close off the 
oropharynx and mouth. Next, the pharynx 
squeezes the bolus down into the esophagus, 


the dorsum 


goes 


and it is carried down by peristaltic action and 
gravity. When this has occurred, the larynx 
drops down and the tongue and other struc- 
tures go back to their normal positions. This 
entire act of swallowing is to be described more 
in detail in the near future, but these are the 
essential facts. Bear in mind that the epiglottis 
has no movement of its own. We are not yet 


certain as to just what part the posterior pil- 
lars play in the act. Barclay has described a 
mechanism slightly differing from ours. He 
believes that the food is drawn into the phar- 
ynx and upper esophagus by a negative pres- 
sure mechanism, whereas we believe that there 
is first a propulsion act on the part of the tongue 
and secondly on the part of the constrictors 
of the pharynx in squeezing the bolus down 
after the oropharynx and air passage are closed 
off. We admit that there is a negative pres- 
sure created as the food leaves the pharynx, 
hence the swallowing of air which always accom- 
panies that of liquids on the principle of 
the Sprengel air pump. Barclay has kindly 
shown us his method of determining negative 
pressure and we propose to try it out to satisfy 
ourselves. 

Naturally paralysis of the muscles engaged in 
the swallowing act will cause a stasis of food in 
the pharynx and in the pyriform sinuses, so that 
it may trickle down into the air passages, which 
it will do if the patient is kept in the erect pos- 
ture, an abnormal position for that particular 
patient. 

Many of us have been alarmed to see the 
bronchial tree fill up quickly with opaque food 
in these patients. They usually learn to un- 
consciously assume a position of leaning for- 
ward to prevent the trickling of food down 
into the air passage and the development there- 
by of a spasm of the glottis and coughing. 
Naturally, we believe also that if a patient 
would assume a posterior position, the same ob- 
ject might be attained. It is easy after you have 
studied one or two cases of this kind to differ- 
entiate between the difficulty in swallowing due 
to bulbar palsies and that due to obstruction. 
Also, it is easy, especially by roentgenograms 
of the neck, to differentiate between the in- 
ability to swallow properly because of thorough 
bulbar paralysis and the admission of opaque 
food into the respiratory tract through a 
tracheo-esophageal fistula. 
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CONTRAST MEDIA ROEN TGENOGRAPHY IN 
THORACIC SURGERY* 


By CARL A. HEDBLOM, M.D., and WILLARD VAN HAZEL, M.D. 


CHICAGO, ILLINOIS 


OENTGENOGRAPHY is our most 

important diagnostic method in the 
study of the diseases of the thorax. The 
objective evidence it furnishes as to the 
nature of the lesion, its location and rela- 
tionship, is usually the most reliable di- 
agnostic finding and constitutes an_indis- 
pensable guide to its surgical treatment. 
However, there have been marked limita- 
tions to its usefulness. In bronchiectasis 
without much fibrosis the roentgenogram 
may fail to demonstrate the lesion. A pul- 
monary abscess cavity may be indistin- 
guishable from surrounding pneumonitis 
or sclerosis. A solitary, multilocular or mul- 
tiple abscess of the lung or an empyema 
may be entirely masked by a diffuse pleu- 
ritis. The nature, extent and relations of a 
fistulous opening in the chest wall are not 
demonstrable on the ordinary roentgeno- 
gram. In the study of such conditions the 
use of a safe and practical contrast medi- 
um, similar in principle to those used in 
the roentgenological examination of the 
gastrointestinal and genitourinary tracts, 
could therefore be expected to prove of the 
greatest value. 

The introduction of bismuth paste by 
Beck was’ a’step in’ this direction and it 
has proved very useful in the study of 
fistulae and of empyema cavities. But this 
method is not without its dangers and is 
not suitable for intratracheal injection. 

The first attempt at the use of contrast 
media intrabronchially was made by Sprin- 
ger in 1906. He injected iodoform and bis- 
muth into the trachea of dogs and also 
tried to have the animals inhale a spray of 
colloidal silver and a solution of iodine. 
In 1918, before the American College of 
Laryngologists, Jackson showed the roent- 
genograms of a patient taken following 
bronchoscopic insufflation of bismuth into 


the trachea. The following year Weingart- 
ner injected anhydrous oxide of thorium 
into the trachea and obtained good roent- 
genograms. The next year Lynch demon- 
strated a lung abscess by injection of bis- 
muth in oil through the trachea into the 
abscess. 

In 1923 Sicard and Forestier published 
their method of lipiodol bronchography, 
Lipiodol consists of 40 per cent iodine in 
poppyseed oil. It was prepared by Lafay 
for intramuscular iodine medication. The 
oil was injected into the trachea for exami- 
nation of the bronchial tree and also for 
examination of other hollow organs. Their 
reports were followed by those of Sergent 
and Cottenot, Armand-Delille and others. 
In the time that has elapsed since these 
first reports, the method has _ passed 
through the experimental stage and _ has 
acquired an importance as a diagnostic 
method comparable with contrast media 
roentgenography of the gastrointestinal 
tract, pyelography and cholecystography. 

Other preparations consisting of other 
halogens and their combination with io- 
dine involve the same qualities of non-ir- 
ritability and of opacity to the roentgen 
ray. 


USE IN DIFFERENT TYPES OF 
THORACIC DISEASE 

There are certain types of disease in 
which the method is especially valuable. 
First among these is bronchiectasis, and 
second that group of long-standing sup- 
purative processes in which the whole 
affected portion of the lung, either because 
of fibrosis, pleural thickening, or fluid, pre- 
sents a more or less diffuse clouding and in 
which the physical findings are similarly 
masked. In some cases of these conditions 
the opacity is so dense that even lipiodol 


* From the Department of Surgery, University of Illinois College of Medicine, Chicago. Read before the Chicago Roentgen 
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fails to produce a very clear contrast 
shadow. In most instances, however, it 
shows the nature of the lesion where all 
other methods fail. In some types of 
empyema and of chronic tuberculosis it 
is of distinct help in diagnosis. 


BRONCHIECTASIS 


In bronchiectasis there is a great deal of 
purulent sputum and yet physical examina- 
tion and roentgenograms give little evi- 
dence of the lesion. This is partly because 
uncomplicated bronchiectasis produces few 
changes that are detectable by the roent- 
genogram and partly because the lesions, 
occurring usually in the lower lobes, may 
be masked by the shadows of the heart or 
diaphragm. 

To be operable, bronchiectasis must be 
unilateral. It has often been impossible to 
tell from physical findings and roentgeno- 
grams whether one or both lungs are af- 
fected. A few rales in the better lung may 
mean extensive involvement or perhaps a 
bronchitis, but complete absence of physi- 
cal and roentgenographic signs does not 
exclude the lesion. Bilateral lipiodol roent- 
genography is the only sure means of ex- 
cluding a bilateral involvement. We have 
made it a routine to make lipiodol injec- 
tions on both sides. In considering surgical 
treatment in unilateral cases, it is impor- 
tant to know the extent and nature of the 
dilatations and their relations to the dia- 
phragm and hilus. 

The ordinary roentgenogram in_bron- 
chiectasis may show normal findings. So 
frequently has this been the case in my ob- 
servation that in common with Cohn, 
Brinecke, Lorey, Schedmandel, Voight 
and others, | have come to regard rela- 
tively normal roentgenological findings in 
the presence of typical symptoms as char- 
acteristic of bronchiectasis. No other dis- 
ease condition giving rise to cough and 
abundant purulent sputum (with the pos- 
sible exception of subphrenic abscess with 
a bronchial fistula) produces such slight 
roentgenological findings. Abnormalities 
when present are due to the changes in the 
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bronchial wall, to its varying content of 
air and secretion, and to associated pathol- 
ogy in the lung parenchyma and pleura. 
The changes in the roentgenogram pro- 
duced by the diseased bronchi are in the 
form of increased linear markings and areas 
of increased densities, which may be cir- 
cumscribed or diffuse, uniformly opaque 
or irregularly translucent, or produce a 
mottled honeycomb effect. Associated ate- 
lectasis, fibrosis or pneumonic consolidation 
produces increased densities and conse- 
quently superimposed shadows. 

A thickened pleura will effectively mask 
the lung findings. The heart or diaphragm 
obscures lesions behind them. Streaky 
shadows may be due to peribronchial thick- 
ening rather than to bronchiectasis, and in- 
creased densities can be produced by 
changes in the lung parenchyma or pleura 
in the absence of bronchiectasis. A dis- 
placed heart may be due to an atelectasis 
associated with bronchiectasis, or to other 
causes. A thickened hilus shadow is seen 
with bronchiectasis, but also in associa- 
tion with many other conditions. Differing 
exposures and varying interpretation as to 
what constitutes normal limits add to the 
divergence of opinion as to the significance 
of the findings. 

In the most typical roentgenograms 
which leave perhaps no doubt as to the 
presence of bronchiectasis in one lung, 
there may be failure to show a less exten- 
sive lesion on the opposite side. They give 
no information as to the type or exact dis- 
tribution of the bronchial dilatation. 

Hartung made a comparative study of 
the ordinary and contrast media roent- 
genograms in 92 of the cases of bronchiec- 
tasis included in this series. He concludes 
that a correct diagnosis both as to the 
presence and the location of the lesion 
could be made in only 20; in 17 the findings 
were of uncertain significance; in 16 bi- 
lateral cases the diagnosis was correct as to 
one side, but on the other side the abnormal 
findings were so slight or atypical that they 
were of uncertain significance. In 39 cases 
it was impossible to make a diagnosis, 
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Fic. 1. Bilateral bronchiectasis, saccular on the right 
side, cylindrical on the left. Two and a half years 
before lipiodol injection showed cylindrical on the 
right and no bronchiectasis on the left. 


either as to the presence or the location of 
the lesion. 

He concludes that bronchography with 
contrast media is absolutely essential for 
accurate diagnosis as to the type, location 
and extent of the bronchial dilatations. 

The introduction of the principle of con- 
trast media roentgenography in the study 
of the bronchial tract represents the 
greatest advance in the differential diag- 
nosis of this condition since the advent of 
the roentgen-ray method, and is compar- 
able to the use of the same principle in the 
diagnosis of gastrointestinal and urinary 
tract disease. Not only is it possible to 
establish the diagnosis beyond peradven- 
ture, but to make it early, even in the in- 
cipiency of the bronchial dilatation when 
it is most amenable to treatment. Hitherto, 
the presence of bronchiectasis in a typical 
case would be established by the clinical 
findings, with the roentgenogram to ex- 
clude other conditions, but the all-im- 
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portant question with respect to treatment 
and as to unilateral or bilateral involve- 
ment often remains in serious doubt. Even 
in lesions clearly localized to one side, 
there was no way of determining the ex- 
tent of involvement nor the character of 
the dilatations. 

In the so-called dry type of bronchiec- 
tasis, characterized by only a slight amount 
of sputum or by an occasional hemoptysis, 
contrast media bronchography is the only 
method of detailed diagnosis. 


LUNG ABSCESS 


Most cases of solitary lung abscess are 
readily localized by the physical findings 
and roentgenogram, but complicating bron- 
chiectasis may be entirely overlooked. 
Two of our patients had cough and persist- 
ent sputum after drainage of what seemed 
simple abscesses and subsequent examina- 
tion after lipiodol injection showed in each 
a complicating bronchiectasis. Ballon has 
noted the frequent incidence of bronchiec- 
tasis with abscess. 


Fic. 2. Unilateral bronchiectasis right side in a boy 
fourteen years of age. 
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In many cases of abscess a diffuse fibrosis 
or pleural thickening mask both the physi- 
cal and the roentgen findings. In one type 
for which suppurative pneumonitis is per- 
haps the most descriptive term the lesion 
is definitely localizable, but at operation 
the whole diseased portion of the lung is 
found to be honeycombed with multiple 
small abscesses. The roentgenogram follow- 
ing lipiodol injection is about the only 
means of differentiating these cases. In the 
first mentioned group, drainage is indi- 
cated, in the latter cauterization. 

Ballon has noted that unless care is 
taken to empty the abscess by posture be- 
fore injection the oil will often not flow 
into it and the plates will merely show a 
bronchus ending blindly. He explains this 
on the basis that in the abscess the empty- 
ing is by overflow, not by active expulsion 
as in bronchiectasis. In some cases bron- 
choscopic aspiration is probably necessary 
for evacuation of the pus. The lipiodol can 
then be instilled through the bronchoscope. 


a 


Fic. 3. Same patient as shown in Figure 2. Phre- 
nico-exeresis two and a half years before. Lipiodol 
injection shows complete absence of dilatation 
patient is symptom-free. 


Contrast Media Roentgenography 


Fic. 4. Atelectatic type of bronchiectasis in a girl 
twenty-two years of age with cough and sputum 
all her life. Marked fibrosis with displacement of 
heart, mediastinum and trachea. 


EMPYEMA 


There is no way of determining accu- 
rately the size and location of a single em- 
pyema cavity and the presence of multiple 
communicating cavities except by roent- 
genogram after the injection of a contrast 
medium. We have used 12 per cent sodium 
iodide solution. It is irritating, however, to 
the bronchial mucous membrane and so 
cannot be used when a fistula is present. 
Intrapleural pockets and sinuses below the 
dome of the liver require a medium casting 
a denser shadow than produced by such 
solution. When a bronchial fistula was 
suspected we have previously injected a 
dye into the cavity and by recovering some 
of it in the sputum verified its presence, but 
it has been impossible to outline the cavity 
or determine its size. In these cases lipiodol 
is of very great value. Bronchial fistulae 
communicating with cavities and sinuses 
are particularly well visualized. Ransohoff 
and Heiman have reported 5 cases of 
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Fic. 5. Lateral view of patient with residual bron- 
chiectasis following thoracoplasty. Lobectomy was 
done with complete cure. 


empyema in which lipiodol was injected 
for such visualization and in which the 
healing of the empyema cavity seemed to 
be hastened by it. 


FISTULAE OF THE CHEST WALL 


Not infrequently one encounters cases 
where the complaint and the most obvious 
physical finding is a sinus in the chest wall. 
The sinus may be due to empyema, a nar- 
row pleuro-cutaneous sinus, broncho-cu- 
taneous fistula, or osteomyelitis of a rib. 
Heretofore we investigated these, first by 
injecting a dye, then, if no bronchial fis- 
tula was found, by injecting sodium iodide 
or bismuth in oil. If lipiodol is injected in- 
stead the nature and extent of the sinus 
may be demonstrated by the roentgeno- 
gram without any danger of untoward re- 
sults from bronchial irritation, or, in case 
bismuth is used, from its absorption or 
from possibility of fatal cerebral complica- 
tions. 
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PULMONARY TUBERCULOSIS 


There has been considerable discussion 
concerning the possible harmfulness of in- 


jecting lipiodol into the bronchi in pul- 


monary tuberculosis. Many have hesitated 
to use it because of the long-established 
belief that iodine breaks down the encap- 
sulating fibrous tissue and activates the 
tuberculous process. It seems generally 
agreed that the soft, rapidly progressive 
types of the disease are made worse by 
iodine. Whether or not the method is en- 
tirely harmless in the more fibroid type re- 
mains to be determined. 

In most cases of pulmonary tuberculosis 
in which surgical treatment is considered, 
the added information which one might 
gain from lipiodol plates would ordinarily 
have but little significance. In these cases 
the question is as to whether or not pul- 
monary collapse is indicated, and if the 
other lung is sound one would ordinarily 
proceed with the operation regardless of 
the extent of the cavities in the lung in- 


Fic. 6. Embolic abscess of left upper lobe. Lipiodol 
has failed to enter abscess, giving a filling defect. 
No bronchiectasis demonstrated in the lower lobe. 
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volved. The method may possibly be of 
value in some cases in demonstrating 
the nature and extent of a lesion in the 
better lung and so aid in the selection of 
cases for operation. 


INTRATHORACIC NEOPLASMS 


The differential diagnosis between neo- 
plasms and pulmonary suppuration may be 
very difficult, particularly in the presence 
of extensive pleuritis or pulmonary con- 
solidation. In such cases contrast media 
bronchography may determine the diag- 
nosis. 


ESTIMATING THE RESULTS OF 
OPERATIONS 


It has already been stated that the 
method is valuable in judging the results of 
drainage, cautery, and collapse operations. 
It enables one to determine’ between 
several stage operations, for abscess and for 
bronchiectasis, just how much has already 
been accomplished and what further is in- 
dicated. Ordinary roentgenographic find- 


Fic. 7. Lung abscess. Same as Figure 6. Following 
drainage. Residual bronchiectasis is shown. 


Contrast Media Roentgenography 


Kic. 8. Chronic empyema seven years’ duration. 
Lipiodol injected into the empyema cavity shows 
lipiodol entering two bronchial fistulae and run- 
ning over into the other side. 


ings after operation are usually so abnor- 
mal and obscured by pleural thickening 
that they afford little information. The 
physical signs are similarly masked, and 
the amount of sputum is often misleading. 
After cauterization it is difficult to de- 
termine the amount of pus evacuated be- 
cause of an associated profuse watery secre- 
tion. In bronchiectasis there may be a re- 
duction in sputum out of proportion to the 
degree of collapse of the cavities. 


METHOD OF MAKING THE 
INJECTION 


There are four routes by which the 1o- 
dized oil may be introduced into the 
bronchi, namely, the supraglottic, the 
transglottic and subglottic and the bron- 
choscopic. The supraglottic is the simplest 
method of all, consisting in introducing the 
oil by means of a syringe through a curved 
cannula into the glottis. The oil passes 
through the open glottis into the trachea 
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and the most dependent portion of the 
bronchial tree. This method is described 
by Pritchard as follows: 

In some patients the injection can be 
made without local anesthesia, but a bet- 
ter procedure is to swab the pharynx, 
velum and base of the tongue with a 10 
per cent cocaine solution. After an interval 
of three minutes, I c.c. of warmed 1 per 
cent cocaine solution is dropped into the 
glottis with the aid of a laryngeal mirror, 


Kic. g. Chronic empyema with bronchial fistula. 
Lipiodol injection intratracheally demonstrates 
no source of sputum from the lung. 


syringe and curved cannula. Five minutes 
later the injection can be made. The pa- 
tient sits facing the operator and slightly 
inclined toward the side to be injected, and 
is instructed to pull the tongue forward 
and breathe normally throughout this stage 
of the operation. A 20 c.c. syringe filled 
with warmed iodized oil is firmly attached 
to a 6 inch cannula, having its distal end 
curved toa right angle or less. With the aid 
of a laryngeal mirror, the tip of the can- 
nula is introduced behind the base of the 
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tongue, held over the glottis, and the oil 
is slowly expelled from the syringe into the 
larynx. The patient is given no instructions 
regarding the manner of breathing, except 
in case of threatened cough, when a deep 
inspiration is advised. 

Singer simply injects the oil on the base 
of the tongue pulled forward, the patient 
meanwhile being instructed to breathe. 
This method is recommended by Nether, 
Sgalitzer, Pick and others. In some cases, 
however, some of the oil so introduced is 
swallowed. Ochsner anesthetizes the phar- 
ynx and instructs the patient to “swallow” 
the oil. 

In the transglottic method the injection 
is made with the tip of the cannula passed 
through the glottis into the trachea. The 
pharynx, velum and base of the tongue are 
first anesthetized as in the supraglottic 
method. Iglauer uses an intubator with one 
cannula for the air, the other for the oil. 
This method requires considerable coopera- 
tion on the part of the patient, and may 
prove difficult or impossible in the case of 
young children and nervous, apprehensive 
patients. 

The subglottic method devised by Rosen- 
thal, which my associates and | have used 
chiefly, consists of the injection of the warm 
oil through an ordinary small needle 
through the cricothyroid membrane. One 
hour before the injection, to control the 
cough reflex, the patient may be given from 
one-half to one grain of codeine hypodermi- 
cally. About three-quarters of an hour later 
he is directed to bend over and rid himself 
of all accumulated sputum. He is then 
seated in a chair facing the operator, his 
neck painted with iodine, and with a fine 
hypodermic needle and novocaine a dermal 
wheal is raised in the midline just above the 
cricoid. The syringe containing the warmed 
lipiodol is then fitted to it and the injection 
made. Before starting, the patient is told 
not to cough. 

Gravity determines the portion of the 
bronchial tree into which the lipiodol flows. 
Hence the position of the patient during 
the injection is important. In the upright 
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position most of the oil will flow into the 
left lower bronchus. In case one wishes to 
inject the left lower bronchus the body 
should be inclined to the left at an angle of 
about 30 degrees. If it is desired to inject 
the right lower bronchus, the inclination 
should be to the right side. Both lower 
lobes can be filled by injecting part of the 
oil while the patient is leaning to the right, 
the remainder while he is leaning to the 
left. To fill the middle lobe the injection is 
made with the patient recumbent upon the 
affected side. Examination of the apex is the 
most difficult. In some instances the oil 
will flow into it when the patient is in the 
recumbent lateral position, but will do so 
more certainly if immediately after the in- 
jection of the oil the patient is held over 
the edge of a table in the lateral position 
and with the head slightly lower than the 
hips. 

The amount of oil injected is usually 20 
to 30 c.c. Forestier has administered as 
much as 60 c.c. at one time. The bronchial 
tree of one lobe can be outlined with the 
injection of 20 to 340) -C.6. ‘Too much oil 
confuses the picture. In some cases the 
presence of much oil tends to incite cough. 
The roentgenogram should therefore be 
taken as promptly as possible after the in- 
jection has been completed. Stereoscopic 
and oblique plates should be taken. The 
stereoscopic plates are of great value, es- 
pecially in interpreting shadows produced 
by bronchi more or less parallel to the di- 
rection of the roentgen ray. The oblique 
position often throws into relief shadows 
which are otherwise obscured by the heart 
or diaphragm. 

Direct introduction through the bron- 
choscope has been made by Lynah, Stuart, 
Suchanek and others. It seems an unneces- 
sarily severe method in ordinary cases, but 
is a very logical procedure if a preliminary 
bronchoscopy is indicated for other reasons. 
The introduction of a rubber tube instead 
of a bronchoscope is preferred in many of 
the German clinics. By this method, the 
pharynx and larynx are anesthetized with 
cocaine and adrenalin. A rubber tube is 
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then guided between the vocal cords into 
the upper part of the trachea. The patient 
is then placed behind a roentgenoscopic 
screen and the tube manipulated into the 
desired position. For injection of the upper 
lobe the patient is so placed that the oil 
floats into it by gravity. 


INJURIOUS EFFECTS OF LIPIODOL 
INJECTION 

The iodized oil may pass in part into 
the stomach when injected by the oral 
route, especially in children; or it may be 
coughed into the mouth and swallowed. 
The lipiodol remains unchanged in the 
stomach, but in the intestines it is broken 
up by the alkaline intestinal juices into 
glycerin, fatty acids and iodine, in combina- 
tion with which the iodine is absorbed. 
In several hundred injections in a good 
many of which some of the oil reached the 
stomach, no 1odism has been observed in 
our experience. 

In bronchiectasis the iodized oil injected 
into the bronchial tree is usually for the 
most part evacuated with the purulent se- 
cretions, while some of the oil may be ab- 
sorbed into the blood stream and excreted 
into the urine as reported by Sicard, Fabre 
and Forestier. Later observers report that 
iodine can be detected in the urine only in 
some Cases. 

In some instances the iodized oil finds 
its way into the terminal bronchioles and 
alveoli where it may remain for months. 
Clinical observations and animal experi- 
mentation have, however, shown no de- 
monstrable injury to the lung. Brauer re- 
cords microscopic studies of the lung in 
such a case, the patient having died of car- 
cinoma. The iodized oil had produced no 
demonstrable injurious effect in the lung. 
He states, however, that in a case of bron- 
chiectasis with an acute secondary bron- 
chopneumonia there was an increase in 
fever persisting for many weeks. In one 
case of diffuse non-tuberculous pulmonary 
and pleural injection of subacute form un- 
der my care, a similar exacerbation of 
symptoms began immediately after the 
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injection of iodized oil elsewhere, and per- 
sisted for months. 

The limitations of lipiodol bronchogra- 
phy are chiefly the technical difficulties in 
its introduction in small children and very 
nervous individuals, the failure of the oil 
to enter dilated bronchi due to secretions 
already filling them or stenosis or other ob- 
structions preventing the oil from entering 
the portion of the bronchus distal to it. The 
anatomical relationship of the upper lobe 
~bronchi makes it difficult to cause the oil 
to flow into them by gravity. Negative 
findings, therefore, are not always con- 
clusive. 

The sources of error are chiefly: Failure 
to fill and so to recognize a portion of the 
dilated bronchi in the same or opposite 
lung; mistaking alveoli filled with the con- 
trast media for small dilated bronchi or 
for small cavities. In bronchiectasis the 
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alveoli do not fill so readily as in the nor- 
mal lung. Relaxation of the musculature of 
the bronchioles from any cause facilitates 
the passage of the iodized oil into the al- 
veoli. If an undue amount of oil is injected 
the whole picture is blurred. Bronchi whose 
lung axes lie more or less in the direction of 
the roentgen rays may be mistaken in the 
plate for small cavities. 

Thorough evacuation of the sputum be- 
fore injection, preliminary medication, a 
proper technique in the introduction of the 
oil, stereoscopic, oblique or lateral expo- 
sures, the use of roentgenoscopic screen, and 
injecting the oil into the lower lobe bron- 
chion the opposite side and the upper lobe 
bronchi at a later sitting in case the physi- 
cal findings suggest the possibility of upper 
lobe involvement will obviate most of these 
sources of error. Negative findings may be 
inconclusive. 
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MENSURATION OF THE HEART AND CHEST IN THE 
LEFT POSTEROANTERIOR OBLIQUE POSITION 


A COMPARATIVE STUDY 


IV. COMPARISON OF THE TRANSVERSE DIAMETERS OF THE HEART 
AND THE CARDIOTHORACIC INDICES OF THE CHEST OBTAINED 
FROM THE POSTEROANTERIOR AND LEFT ANTERIOR 
OBLIQUE CHEST FILMS* 


By WALTER W. FRAY, M.D. 


ROCHESTER, NEW YORK 


NUMBER of different methods have 

been employed in the past in an ef- 
fort to determine cardiac enlargement. 
Most of these have pertained to the car- 
diac silhouette in the posteroanterior posi- 
tion. Moritz,'” using the orthodiagraphic 
method, demonstrated a correlation be- 
tween the size of the heart and the height 
of the normal individual. Dietlen* showed 
that a correlation could be established be- 
tween the weight of an individual and the 
size of the heart. investigators 
formulated tables showing the maximum, 
average, and minimum values of cardiac 
measurements for individuals of different 
heights and weights. These methods did 
not find common use in practical diagnosis. 
Claytor and Merrill‘ in this country were 
among the first to follow this type of study 
and presented a method for estimating 
cardiac area. Using the orthodiagraphic 
method, they determined cardiac areas by 
obtaining 70 per cent of the product of the 
long and short diameters. The long diame- 
ter of the heart was obtained in the same 
manner as the commonly accepted method 
of obtaining the long or oblique diameter 
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today. The short or transverse diameter 
was obtained by drawing a line from the 
lower end of the right auricular salience to 
the left auricle on the opposite border. This 
line was a continuous one, and therefore 
was not at right angles to the other diame- 
ter. Both of these lines can be drawn with- 
out difficulty over any cardiac shadow; 
there are no points difficult to obtain but 


* From the Division of Radiology of the Departn nt of Me 
tistry, and the Strong Memorial Hospital, Rochester, N. Y. 
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such a method is purely arbitrary, inac- 
curate, and requires a set of normals for 
comparison. To render the computation 
of cardiac area more accurate, Van Zwalu- 
wenburg and Warren® devised a method 
using the formula for determining the area 
of an ellipsoid (the product of the long and 
short axis of the heart multiplied by 
3.1416/4). The short axis must be at a 
right angle to the long axis if this computa- 
tion is to be made, and it is the difficulty 
in establishing the short axis in this manner 
which served as an insurmountable handi- 
cap to this method. Both ends of this short 
axis are often indefinite points, and the 
lower end must of necessity be obscured by 
the diaphragm. Kreuzfuchs® tried to popu- 
larize the cardiothoracic ratio. This ap- 
peared to be the first method attempting 
a correlation between a cardiac and a chest 
measurement. Fundamentally, this same 
method is still being employed, although 
the frequent errors resulting from its use 
have greatly diminished its value. 
Bardeen,’:* using autopsy material for 
the basis of his experimental work, found 
that cardiac volume could be determined 
with fair accuracy if the area of the heart 
was determined by the planimeter method 
from the posteroanterior film. This method 
formed the basis of the work of Eyster and 
his They established 
prediction formulae using age, height, and 
weight as variables. The area of the car- 
diac silhouette was obtained and this area 
was compared with the estimated normal 
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for an individual of a given height, weight, 
and age. This area method was compared 
with a similar method, using a linear di- 
mension of the cardiac shadow (transverse 
diameter of heart) as the criterion. The 
area method suffers from at least three 
handicaps: (a) the completion of the car- 
diac shadow at the base of the heart and 
at the diaphragm must be purely arbi- 
trary; (4) the third dimension of the heart 
is not considered; (c) several variables 
must be used in estimating the normal 
area for an individual of given size and 
weight. The use of these variables does not 
permit a sharp separation of normal and 
enlarged hearts. 

All the methods of mensuration of which 
the writer is aware have used the postero- 
anterior film or orthodiagraphic tracing as 
a means of obtaining an area measurement 
or linear dimension. It was believed by the 
writer that the left anterior oblique film 
would give information concerning the 
third dimension, and correlative measure- 
ments of the heart and thorax were made 
in a series of cases (75) in which the pres- 
ence or absence of pathology has been 
quite well established.* The method selected 
(correlating the transverse diameter of the 
heart with a chest diameter) gave a fairly 
sharp separationof the normal and enlarged 
hearts without resorting to a consideration 
of numerous variables. 


METHOD 


It appears desirable at this time to de- 
termine the comparative value of the new 
cardiothoracic index of the left oblique 
film, comparing it with that of the pos- 
teroanterior film. Both of these indices 
employ the transverse diameter of the 
heart as one of the members of the ratio. 
Accordingly the comparative magnitude of 
the two transverse diameters was deter- 
mined, and subsequently the two ratios (of 
the posteroanterior and left oblique film) 
were compared. 

* I. Relation of the transverse diameter of the heart to the 


thorax. Am. J. Roentcenot. & Rap. Tuerapy, February, 1932, 
27, 177-186. 
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The method used in obtaining the ob- 
lique films has been described elsewhere. 
To review briefly, the left oblique film is 
obtained by rotating the patient approxi- 
mately 45° with left arm behind the pa- 
tient and with right arm raised, the hand 
resting on the top of the plate shifting 
stand. The patient, who is in the erect 
position, is requested to take a moderate 
(not extreme) inspiration. Roentgen- 
oscopy aids in obtaining the proper angle. 
The patient is rotated under roentgen- 
oscopic control until the minimum trans- 
verse diameter is obtained. In this position 
the interventricular septum is approxi- 
mately at a right angle to the film and 
the position is the correct one for exposure. 

RESULTS 

Comparison of Transverse Diameter of the 
Heart of the Left Oblique and Posteroan- 
terior Films. The transverse diameter of the 
heart in the posteroanterior position in- 
variably exceeds that of the oblique posi- 
tion. This is true of both normal and en- 
larged hearts. The amount is_ variable 
(from a few millimeters to several centi- 
meters). 

It was thought that with dilatation and 
hypertrophy the heart might become more 
globular in its vertical cross section. For 
that reason the transverse diameter of the 
heart in the posteroanterior position was 
divided by the transverse diameter ob- 
tained in the left oblique position. This 
ratio gives a fair idea of the degree of ro- 
tundity. If perfectly round, an index of 1 
would be obtained. 

In normal hearts, an average index for 
the series is obtained of 1.25 (Table 
Variations in individual cases ranged from 
1.1 to 1.4. In three-fourths of the cases of 
this series the index was either 1.2 or 1.3. 

In enlarged hearts, the average index of 


rotundity was 1.1 (Tables 1 and 11). In- 
dividual variations of 1.04 to 1.3 were 
noted. In three-fourths of this series the 


index was either 1.0 or 1.1. While this 
index often is not helpful in individual 
cases in differentiating enlarged hearts 
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Taste I 
NORMAL HEARTS 
Variations in the Heart-Chest Ratio of the Posteroanterior Position 
Contrasted with that of the Left Oblique Position; 
Variations in Degree of Rotundity in Normal Hearts 
| | | = — — 
| Postero- Left | 
O.T.D. | anterior Oblique | 
Case Wwe | Tp, ).t| Heart-Chest| Heart-Chest 
| Ratio | Ratio | 
—_|—— 
HS. 68 | 12.9 10.4 b.2 2.2 2.9 No evidence of enlargement 
sg | 12.5 10.7 | 2.0 2.1 | No evidence of enlargement 
L.H. 72 14.2 1.2 | «692 1.8 | 2.0 | No evidence of enlargement 
M.k. $4 | 13 10.8 r.3 1.9 2.0 | No evidence of enlargement 
E.R. 37 | 13.6 12 1.1 ee 1.6 | No evidence of enlargement 
N.F. 12.6 | 1.9 No evidence of enlargement 
64 | 12.2 1.9 No evidence of enlargement 
D.M. 25 | 10.7 8.2 ba i | 28 | No evidence of enlargement 
N.S. 15 | 10.3 8.2 1.2 1.2 | 2.¢ | No evidence of enlargement 
LW. 1g 13 10.6 1.g | No evidence of enlargement 
EB. so | 12.5 | ia 1.9 1.8 No evidence of enlargement 
D.C. 12.4 9.2 1.3 | 2.3 No evidence of enlargement 
BG. 49 11.8 a oo 2.2 1.9 No evidence of enlargement 
RC. 24 2.2 No evidence of enlargement 
L.M. 1c 9 8.3 1.2 2.2 2.2 No evidence of enlargement 
V.W. 16 9.1 7 1.2 2.6 2.2 No evidence of enlargement 
L.W. 27 11.5 10.1 1.1 2.4 | 1.g No evidence of enlargement 
P.A. 45 14.6 1.3 1.9 No evidence of enlargement 
ALP. 37 10.4 g.2 2.2 | 2.0 No evidence of enlargement 
C.M. 24 10.5 8.9 ‘2 t.4 2.1 No evidence of enlargement 
L.B. 16 11.7 8.8 2.2 No evidence of enlargement 
R.B. $3 13.3 1.g 1.9 No evidence of enlargement 
M.H. 48 11.5 10.4 1.1 2.1 1.8 No evidence of enlargement 
C.A. 2 13 11.3 ‘<2 2 1.g | No evidence of enlargement 
as 29 12.3 10.1 1.2 2 | 1.8 No evidence of enlargement 
M.W. 8 8.8 6.9 ball 2.2 2.2 | No evidence of enlargement 
M:S. 22 11.4 9 I 2.1 2.¢ | No evidence of enlargement 
EH. 39 12.3 10.1 2.0 No evidence of enlargement 
ta. 17 10.4 g.§ 1.1 2.4 2.1 | No evidence of enlargement 
S.M. 4 10.3 9.3 Ft | 2.4 | 2.0 | No evidence of enlargement 
E.B. 34 9.9 o.% 1.1 2 | 2.2 | No evidence of enlargement 
G.F. 56 12.2 11 1.1 2 | 1.9 | No evidence of enlargement 
LR. 43 10.4 10.1 I 2.6 2.0 | No evidence of enlargement 
LH. 23 1 8.7 1.3 2.2 | 2.1 | No evidence of enlargement 
M.1 22 10.7 8.5 9 ‘3 2.0 No evidence of enlargement 
LH. 44 re 8.9 1.3 2. | 2. No evidence of enlargement 
P.B. 38 10.2 $:3.) 12.2 2.4 2.3 No evidence of enlargement 
M.H. 16 11.9 8.8 3 2.1 | 1.9 | No evidence of enlargement 
M.J. 24 8.9 7.8 [1.1 2.4 4 No evidence of enlargement 
22 9.7 8.8 2.1 | No evidence of enlargement 
A.M. 11 Q.4 1.3 2.2 No evidence of enlargement 
R.G. | sg 11.1 9 1.2 2.3 2.3 No evidence of enlargement 
Total Av. Ratio) Av. Ratio | Av. Ratio 
42 2.18 | 2.02 | 
*O.T.D.—Transverse diameter of heart in left oblique film. 


P.A.T.D. 
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Transverse diameter of heart in posteroanterior film. 
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Taste II 
ENLARGED HEARTS (UNILATERAL ENLARGEMENT) 
Variations in the Heart-Chest Ratio of the Posteroanterior 
Position Contrasted with that of the Left Oblique Position 
| 
> 
| OTD. Pathological Findings 
Case | Age | T.D. |0.T.D.*| —— Heart- | Heart- 
.P.A.T.Dt Chest | Chest 
| Ratio | Batic Heart Size Weight 

| gm. 
H.R. | 10.9 9.8 1.1 | 4.9 Moderate enlargement 240 
V.H. 45 3.8 12.2 1.1 2.0 1.8 Pronounced enlargement 450 
M.J. | 43 10.8 9-9 1.1 2.3 | 1.8 | Slight enlargement 26 
C.H. | 60 16.5 4,9 1.2 1.7 | 1.7 | Slight enlargement 37 
C.M. | 57 | 12.9 12.3 1.0 1.g | 1.7 | Moderate enlargement 46 
C.B. so | 16.8 1.6 | 1.7 | Pronounced enlargement $2 
J.G. | 73 | 12.8 | 11.4 | 2.3 | 4.8 | Slight enlargement 34 
E.S. | 61 | 12.8 | 11.2 1.1 1.g 1.8 | Slight enlargement 43 

Total | | | Av. Ratio Av. Ratio Av. Ratio 
8 | 1.95 1.75 | 


* O.T.D.—Transverse diameter of heart in left oblique film. 
+ P.A.T.D.—Transverse diameter of heart in posteroanterior film. 


from hearts of normal size (in one-fourth of 
the case of this series), it nevertheless in- 
dicates that enlarged hearts in general 
tend to become rounder. In about three- 
fourths of the cases it is useful in specific 
cases as a supplementary aid in identifying 
cardiac enlargement. Thus, an index of 1.1 
(or lower) is usually associated with an 
enlarged heart, while an index of 1.2 (or 
above) is usually associated with a heart of 
normal size. 

Comparison of the Cardiothoracic Index 
Obtained from the Posteroanterior Position 
with that of the Left Oblique Position. The 
cardiothoracic index of the posteroan- 
terior film has been used for many years as 
a guide in recognizing cardiac enlarge- 
ment. Its use has been greatly criticized, 
and objections to this method have re- 
sulted in attempts to secure a more reliable 
means (area-measurements by Bardeen, 
Eyster, and others). In our hands the chief 
error in this cardiothoracic index lies in its 
failure to detect obvious enlargement. If a 
satisfactory film has been obtained (with 
the diaphragms in normal position) any 
increase in the transverse diameter of the 


heart exceeding 3 the internal diameter of 
the chest is almost invariably due to actual 
pathological enlargement of the cardiac 
shadow (pericardial effusion; cardiac dila- 
tation, or hypertrophy; cardiac obesity). 
Cases which show an abnormal position of 
the diaphragms or a deformed chest cage 
do not permit the application of this rule. 

In our series it became most interesting 
to compare the value of this ratio (cardio- 
thoracic ratio of the posteroanterior film) 
with our new ratio as obtained in the left 
oblique position. The worth of the latter 
ratio would be demonstrated if it elimi- 
nated from the normal group many of the 
cases of early cardiac enlargement (which 
are missed by the posteroanterior cardio- 
thoracic ratio) and at the same time ex- 
cluded the normals from the pathological 
group. 

In order to put this ratio to the greatest 
test, the internal diameter of the chest in 
the posteroanterior view was not placed at 
the lowest portion of the cardiac shadow or 
at the level of the diaphragms as suggested 
by Kreuzfuchs* and Danzer,’ but was placed 
at the extreme base of the heart. This di- 
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TABLE III 
BILATERAL CARDIAC ENLARGEMENT 


Variations in the Heart-Chest Ratio of the Posteroanterior 
Position Contrasted with that of the Left Oblique Position 


Postero- | Left | ‘cal Find; 
| OTD. | anterior | Oblique | athological Findings 
Case Age Heart- | Heart- 
| | -A.T.D.f| Chest Chest | Ww ‘oh 
| | | Ratio | Ratio | 
| | | | 
G.H. 50 17.1 1.5 | 1.3 | Pronounced enlargement | 560 
S.M 15 14.3 11.9 1.2 L.7 1.6 | Extreme enlargement 640 
B.D 20 13.1 11.6 1.1 1.8 1.4 | Slight enlargement | 305 
AY. $7 16. 15.5 1 Pronounced enlargement | 580 
FV. 6g 18.3 | 16.1 1.1 Pronounced enlargement | 660 
C.D. 15.3 1. 1.9 1.6 Slight enlargement | 340 
S.H 65 21.8 16.8 1.4 Extreme enlargement | g20 
F.O 46 18 15.8 1.1 1.7 ‘3 Pronounced enlargement | 640 
IS. 37 16.7 | 14.5 hl 1.4 | 1.4 | Extreme enlargement goo 
LS. 72 14.6 ey, ta Moderate enlargement | 480 
ES. 43 16.0 14.6 1.1 1.6 ka Slight enlargement | 430 
C.D. 71 17.7 Te: Pronounced enlargement | 670 
42 16.0 1.1 1.4 Slight enlargement | 425 
H.B. 6 17.3 16.5 1.1 1.5 1.2 Extreme enlargement | 800 
LS. 41 18.4 17.8 ? 1.4 1.2 Extreme enlargement 800 
71 16.4 15.7 1.6 Pronounced enlargement | 700 
S.K. 16.7 14.7 1.1 Moderate enlargement 480 
cs 63 16.9 1.5 Moderate enlargement | 480 
15.2 14.5 1.4 Pronounced enlargement 610 
S.B. 7 10. 8.5 1.2 1.9 1.7 Slight enlargement 150 
(eo 49 16 14.4 RA 7 1.6 Pronounced enlargement 710 
L.J. 4 1.2 Moderate enlargement 22: 
R.B. sg 19.8 18.5 1.1 1.4 1.2 Extreme enlargement 600 + 
E.H. 76 13.6 1.4 Pronounced enlargement 602 
Total Av. Ratio Av. Ratio Av. Ratio 
24 1.55 1.42 
* O.T.D.—Transverse diameter of heart in left oblique film. 
+ P.A.T.D.—Transverse diameter of heart in posteroanterior film. 


ameter is invariably smaller than the first, 
the amount varying according to the type 
of chest cage (usually from 1.0 to 3.0 cm.) 
and therefore earlier cardiac enlargement 
might be identified by the use of this 
shorter diameter. 

From an examination of Table 1 (normal 
hearts), the average cardiothoracic index in 
the posteroanterior film is found to be 
nearly 2.2, with variations in individual 
cases ranging from 1.7 to 2.7. The same 
group of cases present an average heart- 
chest index in the left oblique position of 
2.02 (for practical purposes 2.0), and the 


range of variation shows much less scatter- 
ing. Only 4 cases are noted which do not 
fall within the range of 1.8 — 2.2 (inclusive), 
while nearly half of all the cases fall outside 
this range in regard to the heart-chest 1n- 
dex as obtained in the posteroanterior film. 
If a similar variation range of 2.0 to 2.4 
is accepted as normal, approximately 
one-fourth of the cases fall out of this range. 
It becomes evident that the scattering in 
the case of the posteroanterior index is 
pronounced, regardless of the range ac- 
cepted as normal. 

In two-thirds of the entire series the in- 
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Fics. 1 and 2. Posteroanterior and left anterior oblique films of a sixty year old male who died as the result 
of a marked aortic stenosis of rheumatic origin. The heart was found markedly enlarged at autopsy, with a 
massive left ventricle (heart weight 800 grams). The index of left oblique position was found to be 1.2 
(20.5/16.5), while the index in the posteroanterior position is 1.5 (25.6/17.3), if the transverse diameter of 
the heart is taken at the level of the base of the heart, and 1.7 (29.5/17.3) if the measurement is taken at 
the level of the diaphragms. The marked enlargement of the heart is more accurately reflected by the 
very low oblique index of 1.2 than by either of the two indices obtained from the posteroanterior film. 
Note also that the transverse diameter of the heart in the left oblique position (16.5) nearly equals that 
of the posteroanterior film (17.3). This markedly enlarged heart, therefore, is nearly round in its vertical 


cross section. 


dex obtained from the left oblique film 
showed a lower value than the one obtained 
from the posteroanterior film. In the nor- 
mal group, 30 out of 42 presented a pos- 
teroanterior index greater than the ob- 
lique. In the group of pathological hearts, 
the left oblique index was larger than the 
other index in only 2 out of 32 cases. 

The lower value of the heart-chest index 
of the left oblique film is illustrated in 
Figures 1 and 2. This individual, aged 
sixty, gave a short history (about one year) 
of dyspnea and orthopnea, cough and 
vomiting, and for several months prior to 
his admission he noted some edema of the 
ankles. The heart, clinically, was found en- 
larged with a prominent systolic murmur 
over the entire precordium. A softer dias- 
tolic murmur was noted over the aortic 
area and along the left margin of the ster- 
num, and over the base of the heart a 
systolic thrill was felt. 


Cardiac enlargement is evident from a 
study of both the posteroanterior and left 
oblique films, the transverse diameter 
measuring 17.3 cm. in the former and 16.5 
cm. in the latter. When these measure- 
ments are correlated with the chest di- 
ameters, the index of the posteroanterior 
film becomes 1.5, if the chest diameter 1s 
taken at the level of the base of the heart, 
and 1.7 if this diameter is taken at the 
more commonly used level of the dia- 
phragms. The index of the left oblique 
position is 1.2, considerably lower than 
either of the two indices of posteroanterior 
position (1.5 and 1.7). This heart was found 
greatly enlarged (twice normal) at autopsy, 
with a particularly massive left ventricle, 
the result of an aortic stenosis of rheu- 
matic origin. The heart weight was 800 
grams. The oblique cardiothoracic index 
of 1.2 appears to more adequately express 
the degree of enlargement of this heart. The 
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posteroanterior index of 1.7, obtained by 
taking the internal diameter of the chest at 
the commonly accepted level of the dia- 
phragms, shows only a 10 per cent varia- 
tion from the lower limit of normal. The 
transverse diameter of the heart in the 
left oblique film exceeds } the chest diame- 
ter by 40 per cent. The weight of the heart 
at autopsy was approximately double the 
normal value. 

The number of cases erroneously diag- 
nosed by both methods are shown in 


TaBie IV 
ILLUSTRATING THE DISTRIBUTION OF ERRORS OF 
CARDIOTHORACIC INDICES OF THE POSTERO- 
ANTERIOR AND LEFT ANTERIOR 
OBLIQUE FILMS 


No. of 
Cardio Total No. of False Range of 
thoracic, No. of Kalse Ab- Normal 
Index Cases | Normals! normals 
Uni. Bilat. 
P.A. 75 2 6 2 I.g or above 
PA. 6 4 2 or above 
P.A. s 16 2 2.1 or above 
Left 
Oblique 75 § |.g or above 
Table iv. Applying the cardiothoracic 


ratio of the posteroanterior position, ac- 
cepting 1.9 as the lower limit of the normal 
range, two errors are found in the normal 
group of 42 cases. This error is small, but 
inworking with the series of abnormal hearts 
(33 cases) 8 cases are missed. Two of these 
8 missed cases were cases of bilateral 
cardiac enlargement, while in 6, one side of 
the heart only was found enlarged. This 
error is large, and in order to correctly 
identify these incorrectly diagnosed cases, 
the expedient was tried of raising the lower 
range of normal to 2.1. When this is done, 
most of the errors disappear as regards 
enlarged hearts, but now 16 normal cases 
are diagnosed as enlarged. Raising the 
lower range of normal to 2.1 has actually 
increased the total errors for both groups. 

If 2.0 be taken as the lower limit, the 
number of errors is the same as for 1.9, 
though the distribution of errors in the 
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normal and enlarged groups varies ac- 
cording to the index used. 

When the index of the left oblique posi- 
tion is considered (lower limit of normal 
range I.g) no cases of cardiac enlargement 
are missed. There are 5 normal cases with 
an index below 1.9, resulting in an ac- 
curacy of over 90 per cent for the total 
series of 75 cases. 

The significance of the scattering of the 
posteroanterior index is strikingly brought 
out by a study of the slightly or moderately 
enlarged hearts of the pathological group 
(Table 11). Ten out of 16 cases of this type 
show a posteroanterior index above 1.8, 
while all of these same cases present an 
index of 1.8 or below when the oblique film 
is measured. In the cases of unilateral en- 
largement (Table 11), 4 of the 8 cases 
actually show an index of 2.0 or above. 
Thus the unreliability of the heart-chest 
index of the posteroanterior film is well 
demonstrated in this group, where half of 
the cases of cardiac enlargement would be 
missed by this method. 

The facility with which either a left or 
right ventricular enlargement may be 
missed if the posteroanterior film only is 
relied upon became apparent in an analysis 
of this series. Illustrations of both are 
shown in Figures 3, 4, §, and 6. 

Figures 3 and 4, representing the trac- 
ings of the posteroanterior and left an- 
terior oblique films, illustrate the difficulty 
in identifying a slight left ventricular 
hypertrophy from the measurements of 
the posteroanterior film. This man, aged 
seventy-three, died as the result of a car- 
cinoma of the stomach. A definite but 
slight left ventricular hypertrophy was 
found at autopsy. Comparison of the in- 
dices obtained from these films is most 1n- 
teresting. The heart-chest index of the 
posteroanterior position is found to be 2.3 

well above normal limits. If the internal 
diameter of the heart is taken at the level 
of the diaphragm, the error is even larger, 
the index being 2.4. The index of the left 
oblique film, however, more faithfully por- 
trays the relative size of the heart, the 
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Fics. 3 and 4. Tracings of the posteroanterior and left anterior oblique film of a man, aged seventy-three, who 
died from causes not relating to cardiovascular disease but in whom a slight but definite left ventricular 
hypertrophy was found at autopsy. The transverse diameter of the heart measures 12.8 cm. on the postero- 
anterior film, while the transverse diameter of the chest is 29.1 at the level of the base of the heart. The 
index obtained (2.3) would suggest a heart of normal size (well within normal limits). If the internal di- 
ameter of the chest is obtained at the level of the diaphragms, the index becomes even larger (2.4). From 
the left anterior oblique film a slightly low cardiothoracic index is obtained (21.2/11.4=1.86), which im- 
parts a much more nearly correct idea of the size of the heart. This heart at autopsy showed a slight hyper- 
trophy, limited to the left ventricle. Heart weight was 340 grams. 


N/ 

Fics. 5 and 6. Tracings of an individual who died from the effects of right heart failure. This cardiac failure 
was the result of chronic pulmonary disease, with pneumoconiosis and emphysema. At autopsy an en- 
larged heart was found (weight 450 grams), the enlargement being limited strictly to the right side. The 
posteroanterior film fails to detect any cardiac enlargement, the cardiothoracic index being normal (2.0) 
if the internal diameter is taken at the base of the heart, and 2.2 if this diameter is taken at the level of 
= diaphragms. The measurements of the left oblique film, on the other hand, show a definitely low index 

21.5/12.2=1.8). 
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index of 1.8 being slightly low. The only 
part of this heart found enlarged at autopsy 
was the left ventricle. The total weight of 
the heart was 340 grams. 

Similarly, Figures 5 and 6 illustrate a 
case of right ventricular hypertrophy, 
which would be missed if the measurements 
of the posteroanterior film were relied 
upon. This patient suffered from chronic 
pulmonary disease, with extensive fibrosis 
and emphysema of the lungs, the result of 
pneumoconiosis. The presence of this pro- 
cess had embarrassed his right heart 
severely, his death being the resu!t of right 
heart failure. The left side of the heart, by 
contrast, was quite normal. These changes 
were confirmed at autopsy. 

The cardiothoracic index of the pos- 
teroanterior is normal (2.0 or 2.2, depend- 
ing on the level at which the internal di- 
ameter of the chest is taken), while the 
index of the left oblique film (1.8) would 
suggest a pathologically enlarged heart. 
The heart weight at autopsy was 450 grams. 


DISCUSSION AND SUMMARY 


I wish to avoid conveying the impression 
that an extensive statistical study has 
been made. The series of cases studied is 
not large. Detailed statements of percent- 
ages have been avoided. However, this 
series presents this distinct advantage: The 
extent and type of cardiac enlargement is 
known in the pathological group, both in 
regard to the degree of dilatation and hyper- 
trophy, and also concerning any increase in 
pericardial fluid. 

It is believed that a mensuration study 
of the left oblique film yields information 
not obtained by the usual study of the 
posteroanterior film. Measurements of the 
diameter of the heart and great vessels 
can be obtained with accuracy, which find 
no counterpart clinically and which cannot 
be measured by percussion or other clini- 
cal means. Percussion outlines of the heart 
are strictly limited to the frontal plane. 
Even in the most favorable subjects no 
outline of the heart, comparable to that of 
the left oblique film, can be made out clini- 
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cally. Much has been heard in the past con- 
cerning the value of the roentgenological 
interpretation of the usual heart film, many 
clinicians feeling that this, in most in- 
stances, imparts only information already 
secured through clinical means. This has 
been all too true in the past, and if the 
roentgenologist is to fill a real need in 
cardiac work, he must direct more at- 
tention to developing information not ob- 
tainable clinically. It was for this reason 
that the left oblique posteroanterior film 
has been studied in some detail at the 6-foot 
distance. 

The following correlations have been 
found sufficiently constant during this 
study to be helpful in cardiac study: The 
transverse diameter of the normal heart 
in the oblique view is approximately equal 
to 3 the distance from the right posterior 
chest wall to the left costovertebral articu- 
lations (at the level of the ventricles of 
the heart). The usual variation range of 
normal is 1.9 to 2.2. Cases showing a left 
oblique heart-chest index below 1.8 are 
almost invariably the result of cardiac en- 
largement (if pericardial effusion and 
cardiac obesity have been ruled out). The 
degree of enlargement is*reflected by the 
numerical value of the index. Since this 
oblique film is taken in a manner to permit 
projection of the interventricular septum in 
most cases, it becomes possible to compare 
the measured diameters of each individual 
ventricle with the estimated normal ob- 
tained by dividing the diameter of the 
chest from the right chest wall to the costo- 
vertebral articulations by 4. Thus, for the 
first time correlation studies of the heart 
and chest have permitted the measured 
diameters of individual chambers of the 
heart to be compared, with fair accuracy, 
with the estimated or predicted normal for 
a particular individual. Actual autopsy 
experience has demonstrated that the 
method is reasonably reliable when applied 
to proper cases. It may not be amiss to 
add that results cannot be expected in 
cases in which (a) the chest is obviously 
deformed by disease, (4) the diaphragms 
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are in abnormal position, (c) mediastinal 
or lung pathology have produced displace- 
ment of the heart and mediastinum. 

Cardiac enlargement was recognized with 
greater accuracy when the heart-chest in- 
dex of the oblique position was used than 
when dependence was placed on the heart- 
chest index of the posteroanterior film. 
Our findings agree with Eyster and his as- 
sociates—that this index is unreliable and 
_commonly misses cases of slight and moder- 
ate enlargement. On the other hand, all the 
cases in this entire series can be divided 
with few exceptions into two distinct 
groups: A normal group showing an index 
of 1.9 or above, and an enlarged group 
with an index of 1.8 or below. 

In this series no attempt has been made 
to detect cardiac enlargement employing 


prediction formulae similar to those of 


Eyster and his associates, based on height, 
weight, and age, They have shown that 
the old cardiothoracic ratio of the postero- 
anterior film is unreliable for the detec- 
tion of early cardiac enlargement, and 
through a statistical study have been able 
to evolve prediction formulae based 

height, weight, and age from which normal 
cardiac areas for a given individual can 
be determined. Such determinations were 
not attempted in this work, partly because 
of the difficulty in obtaining accurate 
measurements without resorting to or- 
thodiagraphy (O’Kane, Andrew and War- 
ren't have partly eliminated this difficulty 
in the left oblique film by measuring ven- 
tricular area only), but chiefly because the 
present method has appeared to be ade- 
quate in separating the enlarged hearts 
from the normals without resorting to this 
more complex procedure. It must be re- 
membered that false results may be ob- 
tained even when most careful area meas- 
urements have been made. EFyster,'? who 
has done the most careful work in this 
field, found that 9 per cent of a normal 
group showed area measurements exceed- 
ing the predicted normal by to per cent 
or more. Since approximately 10 per cent 
is probably a fair allowance for normal vari- 
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ations (if greater allowance be made, early 
cardiac*enlargement will be missed in re- 
gard to the pathological group), it is evi- 
tn that one case in approximately every 
eleven normal cases will be diagnosed as an 
enlarged heart if such a criterion be used. 
Similarly, Eyster found that 70 per cent of 
the cases of pure mitral stenosis did not 
exceed 10 per cent of the predicted normal, 
and therefore nearly three-fourths of all 
cases of mitral stenosis would be diagnosed 
normal, based on such a criterion. While 
cases of aortic regurgitation, multiple val- 
vular lesions, etc., show a very much 
smaller error, it is apparent that there is 
considerable overlapping of the normal and 
abnormal heart groups, rendering it difh- 
cult to detect early cardiac enlargement in 
many cases. 

Eyster’s method, in spite of its definite 
drawbacks, represents a great Improvement 
over the old cardiothoracic ratio advo- 
cated by Kreuzfuchs and Danzer. No simi- 
lar work dealing with prediction formulae 
has been done, to our knowledge, in re- 
gard to the heart in the left oblique view. 
It might yield additional information, but 
it is my opinion that any such method will 
carry with it an appreciable error unless a 
new variable (other than height, weight, 
and age) not used heretofore be found. The 
likelihood of finding such a variable ap- 
pears remote, and the best method of de- 
termining cardiac enlargement at the pres- 
ent time is probably one combining these 
three features: (a) a set of cardiac measure- 
ments upon which absolute reliance is not 
to be placed, but which serves as a guide 
only in establishing an opinion; (/) a study 
of the cardiac contour with an analysis of 
its various saliences made by direct 1n- 
spection of the film. This latter is obviously 
based on experience, and its equivalent is 
not to be found in any mathematical state- 
ment or formula. For example, a heart may 
be manifestly disproportioned to the eye, 
and yet its area may be within normal 
limits, as determined by prediction form- 
ulae, and (c) an analysis of the left oblique 
heart film as well as the usual posteroan- 
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terior film. It has become our opinion that 
no roentgenological study of the heart is 
complete without this film (or orthodia- 
graphic tracing). It is believed that a more 
accurate idea of the actual volumetric size 
of the heart is obtained by procuring both 
of these two views. The present study has 
been made in order to serve in orienting 
the heart and aorta within the chest so 
that even the novice may establish helpful 
relationships to guide him in determining 
cardiac enlargement, its type, and magni- 
tude. 
CONCLUSIONS 


1. In aseries of 75 cases, the cardiotho- 
racic index of the left anterior oblique posi- 
tion has been contrasted with that ob- 
tained from the posteroanterior film. 

2. The incidence of error was found to be 
lower in the case of the oblique index. Five 
cases only out of 75 were erroneously iden- 
tified. 
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3. The lower limit of normal range was 
taken to be 1.9. 


4. The left oblique index proved partic- 
ularly valuable in the recognition of slight 
cardiac enlargement. 


5. Correlations of the transverse diam- 
eter of the heart in the left oblique and 
posteroanterior position indicate that the 
enlarging heart tends to become more 
round in its vertical cross section. 

6. The left anterior oblique chest film 
has become indispensable to every com- 
plete cardiac examination. 


Throughout this study I have enjoyed the helpful 
cooperation of the Department of Pathology. I am 
particularly indebted to Dr. G. H. Whipple and Dr. 
W. B. Hawkins, who extended detailed information 
of the departmental records for analysis and study. 
From Dr. W.S. McCann and Dr. S. L. Warren many 
valuable suggestions were received, which materially 
improved the arrangement of the manuscript. 
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AGRANULOCYTIC ANGINA 


REPORT OF THE EFFECTS OF IRRADIATION IN MARKED 
LEUCOPENIC STATES 
RELATION OF SUCH STUDIES TO THE ROENTGEN 
TREATMENT OF AGRANULOCYTOSIS* 
By CHARLES A. WATERS, M.D., and WHITMER B. FIROR, M.D. 


BALTIMORE, MARYLAND 


F a disease of un- 
known etiology, was first described 
by Schultz" in November, 1922. This term 
was used to designate a condition in which 
the granular elements of the blood were 
lacking. The severe lesions of the throat 
which usually accompany this blood dys- 
crasia suggested to Friedemann® in 1923, 
the title “angina agranulocytica.”’ The dis- 
ease occurs, as a rule, in middle-aged 
women, and before the institution of roent- 
gen therapy the mortality was quoted by 
Kriedemann as about g! per cent. Recently 
Friedemann and FE ]keles’ reported a series 
of 43 cases treated exclusively by roentgen 
irradiation. Twenty-three of these patients 
died from complicating sepsis and § within 
thirty-six hours after irradiation; Friede- 
mann does not feel that these should be 
considered in the evaluation of roentgen 
therapy. Of the remaining 15 uncompli- 
cated cases, 13 were reported as cured. 
Considering this group as a whole, the 
mortality was 70 per cent, a drop of 21 per 
cent from the pre-irradiation series. Of the 
uncomplicated cases there was 87 per cent 
recovery. Burgheim,* who treated this 
group for Friedemann, does not reflect a 
similar hopefulness, reporting only 17 per 
cent recovery in his experience. This is an 
improvement of only 9 per cent over the 
pre-irradiation series, yet it means that 
expectancy of survival is approximately 
twice as great as during the period prior 
to irradiation. The nature of the process is 
still in doubt, but the evidence suggests 
that there is a primary disturbance in the 
bone marrow with destruction of the mye- 
loid elements, the lesions of the throat result- 


Read at the Thirty-second Annual! Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 22-25 1 


ing from secondary invasion by bacteria. 

Studies of irradiation effects on blood 
have been carried out by numerous workers 
almost throughout the entire period of 
roentgenology; very few, however, appear 
to have been done in cases of pronounced 
leucopenia. It is in such cases that we have 
become interested in this particular inves- 
tigation which was prompted by our ex- 
periences and those of others in the treat- 
ment of agranulocytosis. This frequently 
fatal disease is, fortunately, not common; 
yet a definite granulopenia is not at all 
uncommon, as recently reported by Roberts 
and Kracke,' as occurring in about one in 
four patients. They describe a clinical syn- 
drome consisting mainly of weakness, fatig- 
ability, loss of strength, and exhaustion, 
associated with a diminished number of 
granulocytes, and point out that granu- 
lopenia, either acute or chronic, may re- 
sult in agranulosis. Such a granulopenic 
trend has not been generally recognized, 
yet there is little doubt that it is of such 
importance as to warrant a stimulation of 
interest in blood changes following roent- 
gen irradiation of the bone marrow in such 
cases. Skepticism regarding roentgen ther- 
apy in agranulocytic angina has been indi- 
cated by a number of workers; many ques- 
tions arise as to its efficacy, some feeling 
that it is distinctly harmful, others mani- 
festing indifference, and a few regarding it 
with favor. Hamburger,’ in a recent survey 
of 15 of his cases, has made an excellent 
review of the subject and expressed him- 
self as believing that prompt, expert appli- 
cation of roentgen rays is indicated in the 
light of present knowledge. 
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LITERATURE 

The literature on blood studies after ir- 
radiation is large and confusing—confusing 
because of a variety of opinions and results 
probably inherent in the variability of in- 
tensity and quality of radiation used with- 
out any understood standard of such in- 
tensity and quality. Only in the last few 
years have we begun to speak intelligibly 
in terms of “r’’ units. Heineke,® in 1904, 
was the pioneer in this field and was the 
first to show that lymphoid tissue is pri- 
marily affected by roentgen irradiation 
with resultant lymphocytic destruction. He 
also observed that intense irradiation pro- 
duced marked diminution in the leucocytes 
with definite degeneration of the bone mar- 
row. Aubertin and Beaujard! first reported 
a primary leucocy tosis prior to the leuco- 
penia—both more marked in animals than 
in man. Thomas, Taylor, and Witherbee,"® 
in 1919, showed that in animals the poly- 
morphonuclear cells, when affected at all, 
increase in number immediately after the 
administration of roentgen rays and then 
tend to decrease below their normal level. 


It was further shown that a stimulation of 


lymphocytes could occur in four to nine 
days following the use of rays of long wave 


length (7/8 inch sphere gap, 25 ma., 8 inch 
distance; time, 20 minutes). Minot and 


Spurling,"' in 1924, made a study of 42 
cases, chiefly of cancer, 
roentgen therapy. 


before and after 
They also noted a tran- 
sient increase in the white blood cells follow- 
ing intense short wave-length irradiation, 


but stressed the subsequent reduction of 
these cells. It was felt that the treatment of 


any definitely leucopenic patient was a 
very serious and dangerous thing. 
recently stated that “‘a// doses are stimula- 
tive, the larger doses, however, causing 
such a rapid rate of growth that the normal 
end is soon reached and the cellular ac- 
tivities then appear to be 


Isaacs! 


‘depressed’ 

Leucocyte counts made on saliva showed a 
marked increase after therapy; it was felt 
that this was a better index of stimulation 
than study of the peripheral blood. On the 
other hand, we believe that the question 
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of resistance from a standpoint of the white 
blood cells is dependent upon their number 
in the peripheral circulation and the ability 
of the bone marrow to produce more cells; 
that a study of the peripheral blood is, 
therefore, a better index as to effects upon 
the patient rather than the number of cells 
excreted in saliva. None of these studies 
have to do with the presence of a pro- 
nounced leucopenia before beginning ir- 
radiation. 

The first report of reaction to irradiation 
in cases of marked leucopenia was that by 
Friedemann,* in 1927. In 4 cases of agranu- 
locytic angina the bone marrow was ir- 
radiated and immediate improvement was 
noted. A year later he reported the cases 
of 2 additional patients who survived, as 
well as of 4 which resulted fatally, 3 of the 
latter dying within twenty-four hours fol- 
lowing the first treatment, the fourth de- 
veloping a pneumonia with septicemia. 
Since that time there have been reports of 
varying success both here and abroad. 
Call, Gray, and Hodges,‘ in 1928, were the 
first in America to report a case treated in 
this manner, with recovery. We have also 
had several personal communications from 
others, the majority of which have ex- 
pressed moderately favorable comment. For 
the most part, however, it appears that 
these patients also received transfusions, 
treatment of throat lesions, and injections 
of leucocytic extract, milk and nucleotide, 
so that one cannot be certain as to the 
part played by the roentgen ray. 


CASE REPORTS 


Our personal experience has been limited 
to § patients.'’? Four, treated between June 
and November, 1930, are still living and 
well. The fifth, almost moribund when 
first seen, had to be treated in an institu- 
tion where modern roentgen therapeutic 
measures are not available and, unfortu- 
nately, died two days following the first 
treatment. Here, again, it is impossible to 
define the réle played by the roentgen ray 
as all these patients had other types of 
therapy. 
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Case 1. N. R. B., white female, aged fifty- 
one, admitted on June 23, 1930, with sore 
throat, fever, malaise, and a white cell count 
of 2,450 per c. mm. with absence of granulo- 
cytes. Transfused with 440 c.c. citrated blood 
on admission without appreciable effect. Again 
transfused with 500 c.c. of blood on June 24, 
without effect. 


June 251,750 w.B.c. Granulocytes o No 
June 25 Received first x-ray treatment. | 
June 26 2,750 w.B.c. Granulocytes 
June 26 Received second x-ray treatment. } during 
June 27 2,350 w.B.c. Granulocytes o 
June 27 Received third x-ray treatment. period 
June 28 2,550 w.B.c. Granulocytes 9% 


Transfused June 29 w.B.c. 2,000. Granulocytes o. 


July 1 Received fourth x-ray treatment. 
July 1 2,000 w.s.c. Granulocytes o 

July 2 2,000 w.s.c. Granulocytes 1°; 
July 1,500 w.B.c. Granulocytes o 

July 4 2,150 w.B.c. Granulocytes 2“; 


Steady improvement, except popliteal throm- 
bosis, left leg on July 6, and was discharged on 
July 17. On discharge leucocytes were 7,500 
with 70 per cent granulocytes. On August 15, 
white blood cells, 6,400; 69 per cent granulo- 
cytes. Now living and well. 


Case ut. E. C. A., white female, aged forty- 
nine, admitted on October 4, 1930, with sore 
throat, fever, general malaise, and a white cell 
count of 320 per c. mm. No granulocytes were 
present. 


Oct. 5 Transfusion—2s50 c.c. Leucocytes rose to 
480. No granulocytes. 

Oct. 6 First x-ray treatment. Followed by 350 c.c. 
blood transfusion. Leucocytes rose to 600; 
4°% granulocytes. 

Oct. w.B.c. 920; granulocytes 15°;. 

Second x-ray treatment. 

Oct. 8 a.m. Leucocytes 880; granulocytes 25°; 
p.M. Leucocytes 1,120; granulocytes 23°; 

Oct. 9 Leucocytes 2,120; granulocytes 41°; 


Continued improvement until November 10, 
when she developed gingivitis and fever. Leu- 
cocytes reduced from 5,520 on November 6 to 
2,800 on November to. Patient was again 
transfused. Improved rapidly and was dis- 
charged a few days later. Now living and well. 


Case 1. J. R. G., white female, aged forty- 
five, admitted on November 21, 1930, with 
generalized muscular and joint pains. Had had 
an attack of agranulocytic angina in January, 
1929, at which time leucocyte count was 1000. 
Had second attack in May, 1930, at which time 
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leucocyte count was 200, granulocytes were 
lacking. Received typhoid vaccine and milk 
injections; was also irradiated—factors un- 
known. On admission to the hospital the white 
cell count was 1,600 with 29 per cent granu- 
locytes. Three days after admission white cell 
count was 3,200, granulocytes 23 per cent. Re- 
ceived 500 c.c. of blood on November 27. Pa- 
tient had a tendency to bruise easily —subcu- 
taneous hemorrhages noted after abdominal 
palpation. 


Nov. 29 4 .¢.c. patient’s blood intramuscularly and 
every two days thereafter. 


Dec. 3. w.s.c. 1,400 Granulocytes 46°, 

Dec. 4 w.B.c. 4,200 Granulocytes 60° 

Dec. 5 First x-ray treatment. 

Dec. 7 w.s.c. 4,600 Granulocytes 77°; 

Dec. 8 Second x-ray treatment. 

Dec. g Extraction of three teeth followed by ex- 
acerbation of symptoms. w.B.c. 2,800 with 
granulocytes. 

Dec. 11 w.B.c. 1,600 Granulocytes 63°, 

Dec. 12 Blood transfusion. Continued improve- 


ment and was discharged two weeks later, 
Now living and well. 

Case iv. M. D. R., white female, aged thirty- 
two, admitted on January 4, 1931, after four 
weeks’ illness. Symptoms had been general 
malaise, anorexia, chills, severe headaches, and 
fever during this period. Widal reaction posi- 
tive. Patient had been placed on typhoid regi- 
men by local physician. Marked ulceration of 
lips and throat, and temperature of 103° F. 
noted at this time; no granulocytes seen. Pa- 
tient was transfused on January ¢. Two hours 
afterwards leucocyte count was 1,100; no gran- 
ulocytes were noted. 

Jan. 6 


Jan. 7 


Leucocytes 1,250; granulocytes 
fused with 300 c.c. blood. 

Symptomatic improvement. No change in 
blood picture. Received 25 


. Trans- 


c.c. transfu- 
sion; 8 grams of nucleic acid given intra- 


muscularly. 

Jan. 8 Leucocytes 800; granulocytes Trans- 
fused. No influence on blood picture. 

Jan. g Received x-ray treatment. Followed sev- 
eral hours later by marked nausea and 
vomiting. 

Jan. 10 Leucocytes 750. One granulocyte seen in 
smear. Transfused with soo c.c. blood. 


Continued to vomit profusely. Course 
steadily downward; patient expired on Jan. 
12. Leucocytes 600 before death; no granu- 
locytes present. 


Autopsy findings. Peculiar ulcers of skin, 
lips, esophagus and ileum. Marked dilatation of 
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stomach and duodenum. Enlarged liver with 
central necrosis. Hyperplastic bone marrow. 


Case v. History not available for study. 


TECHNIQUE 

So far as we have been able to deter- 
mine, those who have adopted this method 
of treating agranulocytic angina have all 
used 1/20 of an erythema dose from one to 
four times over both long and flat bones. 
The original selection of 1/20 H.E.p. by 
Burgheim® (equivalent to 32 r) was fortu- 
nate. Voltage factors have ranged from 
130,000 to 200,000; filtrations of 3 mm. 
aluminum, 6 mm. aluminum, I mm. alumi- 
num plus 0.5 mm. copper, and 0.6 mm. 
copper alone have been used. In our small 
series, the lower extremities, the pelvis, 
upper humeri, shoulder girdles, and upper 
ribs were irradiated daily or on alternate 
days three or four times, 30 to 40 r being 
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administered to each area per treatment. 
The measurement of intensity was effected 
by the employment of a Victoreen dosim- 
eter reading in r units. Our factors were 
200,000 volts, 4 ma., 50 cm. distance, with 
filtration of 0.5 mm. copper and 1 mm. 
aluminum as well as 2 mm. aluminum 
alone. Portals of entry were 15 and 20 sq. 
cm. We believe that the expression of 
dosage in r can be more easily understood 
and duplicated than that in terms of a 
small fraction of a skin erythema dose; it 
is further noteworthy that the accurate 
measurement of such small doses is impera- 
tive. A similar technique was used in the 
experiments about to be described. 

The question as to the rationale of ir- 
radiation of the long bones has been asked 
us several times. It is true that in the adult 
the marrow in the shafts of the long bones 
is mostly adipose tissue, having little or no 
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Cuart 1. Control group. In animal No. 1 a rise from 1,600 to 4,000 white blood cells per cubic millimeter 
was noted in twenty-four hours, which was felt to be due to a marked inflammatory reaction at the site of 
injection. Animal No. 3 developed a rise from 4,400 to 6,200 in two days; a large infected ulcer was noted 
in this case. Animal No. 4 showed an increase from 3,000 to 4,400, without adequate explanation. Animal 
No. 2 was very slow in recovery, at no time showing any sharp ascent of the leucocyte curve. 


K 
e 
|- 
i- 
. 
al 
id 
*X- 
th 
Cf, 
S 
ia 
Pa- 
urs 
an- 
ans- 
e in 
sfu- 
Zz 


744 


blood-forming function. Bunting’ states 
that when excessive or pathological de- 
mand exists, there is a formation of new 
centers by differentiation of the myelo- 
blasts into granular myelocytes, the adi- 
pose tissue of the bone marrow being re- 
placed by this newly formed tissue. It is 
possible that irradiation may aid in the 
formation of this new tissue. Furthermore, 
the cancellous portion of the long bones 
and some of the flat bones are included in 
the fields of irradiation; these all contain 
red marrow which is normally formative of 


blood cells. 


EXPERIMENTAL DATA 


It was felt that if a similar blood condi- 
tion could be reproduced in animals and 
treated by irradiation alone we might, 
after comparison with a control group, be 
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able to more definitely determine what part 
roentgen therapy could play in such cases, 
Benzol, a pronounced leucotoxic agent, 
was mixed with an equal quantity of olive 
oil and injected under the abdominal skin 
of 18 rabbits. Benzol is particularly in- 
jurious to myeloid tissue, the lymphade- 
noid tissue being only moderately affected. 
The red count, though decreased, was dis- 
proportionate to the reduction in white 
cells. Bone marrow studies have revealed a 
marked degenerative effect (Selling). Dif- 
ferential counts on the first few animals re- 
vealed a marked reduction in the poly- 
morphonuclear elements, with relatively 
little change in the number of non-granu- 
lar cells. This is all in substantiation of 
Selling’s® work in 1911. Six of the animals 
were used as controls, the remainder con- 
stituting a therapy group. As will be noted 
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Cuart i. Therapy group. In animal No. 7 there was a transient rise from 2,000 to 3,000 white blood cells 
within forty-eight hours after the administration of 30 r to the femora, pelvis, ribs and shoulders. Animal 


No. 8 reacted well to 10 r, a rise from 2,2 


2,200 to $,600 occurring in four days. This, too, was transient; nine 


days later 30 r was given and the count increased from 3,000 to 4,100 in twenty-four hours. This was of a 
more permanent nature, possibly due to recuperation from the effects of the benzol. Still later this same 
animal developed a rise from 5,100 to 7,400 within forty-eight hours after 30 r had been given. Animal 
No. g failed to respond to successive doses of 10 and 15 r. The count was 1,600 the day before death. 
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Cuart ui. Therapy group. Animals No. 10 and 11 showed forty-eight hour post-irradiation rises from 2,400 
to 4,600 and 3,100 to s,400 respectively. Neither was permanent. Animal No. 11 also developed a response 
to 45 r, seven days after the first treatment, the count rising from 3,500 to 5,800 in forty-eight hours. 
Animal No. 10 failed to respond to a dose of so r. Animal No. 12 developed a marked infection with re- 
sulting leucocytosis before any treatment was given. 

in Charts 1 to 1v there was usually a defi- 26 was very slow in recovery, at no time 
nite reduction in the white blood cells showing any sharp ascent of the leucocyte 
within a day or two following the first in- curve. 
jection. The injections were controlled by In animal No. 7 (Chart 11) of the ther- 
the cell count, a count of 3,000 or less per apy group, there was a transient rise from 
cubic millimeter being regarded as a defi- 2,000 to 3,000 within forty-eight hours 
nite leucopenia, the normal count ranging after the administration of 30 r to the 
from 7,000 to 14,000. A few animals which — femora, pelvis, ribs and shoulders. No. 8 re- 
either died early in the course of injections acted well to 10 r, a rise from 2,200 to 5,600 
or failed to react to the injections ade- occurring in four days. This, too, was tran- 
quately are not included in the charts. In — sient; nine days later 30 r was given and 
animal No. 1 (Chart 1) of the control group the count increased from 3,000 to 4,100 in 
arise from 1,600 to 4,000 white blood cells twenty-four hours. This was of a more 
per cubic millimeter was noted in twenty- permanent nature, possibly due to re- 
four hours and was felt to be due to a cuperation from the effects of the benzol. 
lls marked inflammatory reaction at the site Stull later this same animal developed a 
ail of injection. Animal No. 3 developed a rise rise from 5,100 to 7,400 within forty-eight 
ine from 4,400 to 6,200 in two days; a large hours after 30 r had been given. Animal 
of a infected ulcer was noted in this case. Ani- No. g failed to respond to successive doses 
ie: mal No. 4 showed an increase from 3,000 to. of 10 and 15 r. The count was 1,600 the day 


4,400 without adequate explanation; No. 


before death. Animals 10 and 11 (Chart 111) 
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CHART IV. 
the count rising from 2 
dosage. 


showed forty-eight hour post-irradiation 
rises from 2,400 to 4,600 and 3,100 to 5,400, 
respectively. Neither was permanent. No. 
11 also developed a response to 45 r seven 
days after the first treatment, the count 
rising from 3,500 to 5,800 in forty-eight 
hours. No. 10 failed to respond to a dose 
of sor. Animal No. 12 developed a marked 
infection with resulting leucocytosis before 
any treatment was given. A moderate re- 
sponse was elicited in animal No. 16 
(Chart tv) on the administration of 30 r, 
the count rising from 2,900 to 4,000 in 
twenty-four hours. Animal No. 15 failed to 
respond to a similar dosage. A noted phar- 
macologist suggested that the almost in- 
tolerable summer heat probably played a 
definite réle in the causation of death of 
these two animals as well as of three others 
which died before treatment could be 
given. 
CONCLUSIONS 

In general it appears that most intern- 

ists have utilized roentgen therapy in con- 


Therapy group. A moderate response was elicited in animal No. 16 on the administration of 30 r, 
goo to 4,000 in twenty-four hours. Animal No. 1¢ failed to respond to a similar 


junction with blood transfusions, injec- 
tions of leucocytic extract and nucleotide, 
and treatment of local oropharyngeal 
lesions. With the exception of Friedemann, 
none speak with any degree of assurance 
regarding the effect of irradiation of the 
bone marrow. The experimental evidence 
which we have here adduced in this small 
series seems to indicate that a transient 
stimulation may be expected after small 
doses of roentgen rays, but more work re- 
mains to be done and more reports of cases 
of agranulocytic angina so treated are 
needed to warrant a very definite state- 
ment. However, there is no apparent con- 
traindication to the utilization of carefully 
measured, small doses of roentgen rays. 
The rise of the cell count in several animals 
manifesting local inflammation or infec- 
tion during the marked leucopenic stage 
suggests the possibility that the produc- 
tion of an abscess might be beneficial in 
cases of agranulosis of moderately severe 
degree. In fact, recovery in one case was 
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attributed to the inception of sepsis due to 
Streptococcus haemolyticus.” 
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DISCUSSION 


Dr. THomas Frrz-HuGu, Jr., Philadelphia. 
We have had the opportunity of studying 11 
cases of this strange disease, so-called agranu- 
locytic angina or granulocytopenia of the pri- 
mary type, and I should like to present a few 
of our tentative conclusions about it. 

In the first place, I feel that kriedemann has 
hardly done justice to the facts in separating 
the “complicated” from the “uncomplicated.” 
Almost any case that is i# extremis in this dis- 
ease is bound to be “complicated,” because an 
important item in the defense mechanism of 
the body is gone and invasive infection is al- 
most universal. Therefore, to separate the cases 
which show obvious sepsis from those which 
do not is hardly fair. 

The other statement about the trend of 
granulocytopenia (i.e., the finding that one in 
four persons shows granulocytopenia) should 
be accepted with caution. The well-known 
lowering of the granulocytes after any infection 
is probably responsible for many of those find- 
ings. Instead of being an ominous omen, it is 


a good omen. The convalescent leucopenia with 
a relative lymphocytosis and a slight increase 
in eosinophils is an almost universal finding 
after the successful conquering of an acute in- 
fection. 

In regard to the condition of the bone mar- 
row in this disease, I have had personal oppor- 
tunity of studying the bone marrow in 3 of our 
most recent fatal cases at the University of 
Pennsylvania Hospital. I would like to give 
you a purely personal belief. It may not be 
true, and the conclusions that I draw from it 
may be all wrong, but I feel that it deserves 
statement to emphasize a contrary opinion to 
the one which is more or less universally held, 
namely, that the bone marrow in agranulocytic 
angina is aplastic in regard to the fundamental 
stem cells of the myeloid series. My personal 
experience leads me to believe that it is not 
always aplastic. Three of the cases that I have 
studied who died of the disease, with no gran- 
ulocytes in the circulating blood and with a 
complete absence of all circulating white cells 
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except lymphocytes (i.e., with a count of some- 
thing like 200 to 300 leucocytes all of which 
were lymphocytes) showed no myeloid white 
cell aplasia in the bone marrow of the ribs, the 
sternum and the femur. The most striking one 
of the three showed an actual hyperplasia of 
myelocytes and myeloblasts crowding the bone 
marrow. These cells are best demonstrated in 
our experience by performing the autopsy as 
soon as possible after death and by making 
fresh smears, and staining them by the usual 
hematologic methods (Wright’s, oxydase, vital 
and supravital techniques). In this way we be- 
lieve that the young granular cells in the bone 
marrow may be seen more plentifully than the 
general pathological opinion in this disease 
would suggest. We believe that the fixed sec- 
tions of the pathologist often fail to demon- 
strate the fine granulation of the young mye- 
loid cells. At any rate, we are certain that a 
person can die of agranulocytic angina without 
any obvious complications, with a sterile blood 
stream, whose bone marrow still exhibits a 
myeloid hyperplasia of myeloblasts and myelo- 
cytes. 

This brings up a certain theoretical analogy. 
Agranulocytic angina is known to remit and 
recur. Not all die in the first attack. With these 
remissions and relapses in the disease as a spon- 
taneous characteristic, one cannot help but 
think of pernicious anemia in analogy. In the 
relapses of pernicious anemia, as you doubtless 
know, the bone marrow is crowded with young 
red cells, the megaloblasts. Something seems to 
inhibit the maturation of megaloblasts during 
the relapse phase, and during the remission this 
inhibition factor is released and the megalo- 
blast proceeds in its normal development. We 
believe that agranulocytic angina may bear a 
certain analogy in which, instead of the red cell 
series being affected, it is the myeloid series 
chiefly and to a less extent the other white cells 
which are inhibited in their formative centers. 
What this “maturation arrest” factor is re- 
mains yet to be seen. 

We believe this factor may affect not only 
the granular series but the other white cells as 
well. For this disease isn’t just a granulocyto- 
penia; it is a nearly complete knock-down of 
all the white cell elements. These patients may 
die with 200 or 300 cells in their blood. The 
normal lymphocyte count, we know, is 1,500 
to 2,000 per cubic millimeter, so we have to 
account for this disease not only in terms of 
granulocytes, but of all white cells. 
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As a contrast theory to the current aplastic 
view we suggest the possibility that this disease 
may yet turn out to be something comparable 
to pernicious anemia (affecting however the 
white cells and not the red cells). As I say, this 
is purely hypothetical and is based largely on 
analogy and on the findings in a very few cases. 

To come back once more to roentgen therapy 
in this disease, we ask Dr. Pancoast and Dr. 
Pendergrass to treat practically all our cases. 
We have one real cure in about two years now 
(one of our own nurses who received re ventgen 
therapy, about ten blood transfusions and al- 
most all the other measures that have been rec- 
ommended in this disease). We have one other 
who has undergone four remissions and relapses 
under our observation. This individual is fairly 
well today, but cannot yet be called a cure. 
The rest have all died. It is my personal belief 
that roentgen therapy isn’t of any value, al- 
though I would still want it tried on me if I had 
the disease. If Isaacs’ belief is correct that small 
doses of roentgen rays stimulate the myelo- 
blast merely to division and not to maturation, 
and if our own belief is correct that the bone 
marrow is often crowded with myeloblasts, then 
roentgen therapy ought not to be of much value 
in the disease. It would be somewhat compar- 
able to Isaacs’ view in regard to the treatment 
of acute myeloblastic leucemia with roentgen 
rays. 

I think this paper of Drs. Waters and Firor 
is extremely interesting and further work will 
have to be done along these lines. | doubt if 
benzol, however, is a proper substance to re- 
produce the disease that we are talking about, 
because benzol causes a panmyelophthisic dis- 
turbance (a knock-down of red cells, platelets 
and white cells) whereas the disease under dis- 
cussion (in its pure form) is largely a matter of 
the white cells. 

Dr. Frror (closing). We thoroughly agree 
with Dr. Fitz-Hugh in regard to Friedemann’s 
attitude concerning his 4} cases. A_pre-ir- 
radiation group of cases with inclusion of those 
complicated cannot be fairly compared with a 
post-irradiation group in which only the un- 
complicated cases are considered. 

It is interesting to note that hyperplastic 
bone marrow was also found at autopsy in 
our fatal case. We realize that benzol is not an 
ideal agent for the production of a condition 
similar to agranulocytic angina, but it was, in 
our opinion, the most adaptable means of pro- 
ducing a leucopenia. 
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WATER PHANTOM INTENSITY MEASUREMENTS OF 
ROENTGEN RAYS PRODUCED BY 127,000 VOLTS* 


By J. L. WEATHERWAX, M.A., and CHARLES ROBB, E.E. 


PHILADELPHIA, PENNSYLVANIA 


HERE is a question in the minds of 

many radiologists today whether 
radiation produced by, approximately, 
127,000 volts (peak) filtered through 4 or 
6 mm. Al is better in the treatment of cer- 
tain malignant lesions than the so-called 
deep therapy or high voltage of 200,000 
volts peak, or upwards. One of the reasons 
for the feeling that low voltage radiation 
can give equally good or better therapeutic 
results is because radiologists who gave 
treatments during the early period of radi- 
ation therapy obtained results which were 
quite satisfactory. It has not been proved 
conclusively as yet that different roentgen- 
ray wave lengths have a selective action on 
malignant tissue. The work of Failla and 
Henshaw* on the growth from irradiated 
wheat seedlings indicates that in this work 
there is a selective action of shorter wave- 
length radiation, the short wave lengths of 
gamma radiation being more efficient than 
the long wave lengths of roentgen radia- 
tion. There is a growing feeling abroad 
and in this country that radium filtered 
with 2 mm. of platinum gives a much 
shorter average wave length than 2 mm. 
of brass, and apparently produces better 
therapeutic results. 

If the question as to whether malignant 
growths respond differently as the average 
wave length of radiation changes is going 
to be settled, it is essential that all radiation 
be given with a greater degree of accuracy. 
In the last few years progress has been 
made towards a better understanding of 
the quantity and quality of radiation de- 
livered to a given tumor area. Failla,? 
Quimby and Martin‘, and Quimby and 
Stewart’ have done a great deal of work in 
giving us dosage standards in the use of 
gold seeds and needles. This has put the 
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implantation of radium on a more scien- 
tific basis. 

Kailla* has developed an isodose chart 
for the radium pack used at the Memorial 
Hospital. Many  investigators'®.’ have 
worked out depth dose intensity charts for 
200,000 volts (peak). Recently, Erskine’s 
book! on “Practical X-ray Treatment” 
shows depth dose measurements for 127,- 
000 volts, 25 cm. skin target distance, 1.0 
mm. Al; and 40 cm. skin target distance, 
0.25 mm. Cu+1 mm. Al. During the last 
year we have been making depth dose 
measurements for 127,000 volts, 40 cm. 
skin target distance, with 4 and 6 mm. Al 
as filters because we have had a number of 
requests from radiologists for isodose charts 
for these different qualities of radiation. 
There are a number of radiologists using 
127,000 volts who prefer to use 4 mm. Al, 
and others desire to use 6 mm. Al, while 
some use 0.25 mm. Cu+1 mm. Al. 

Isodose charts of radiation produced by 
127,000 volts can be useful to the radiolo- 
gist who wishes to combine such radiation 
with radiation produced by 200,000 volts 
filtered by 0.5 mm. of copper. There is also 
the radiologist who is compelled to treat a 
group of patients who cannot go to the 
clinics where deep therapy radiation is 
available. It should be the aim of every 
radiologist to use radiation of all qualities 
as intelligently as possible, and to do this 
it is essential to have an accurate idea of 
the quantity and quality of radiation de- 
livered to a deep-seated tumor. 

The procedure in making relative inten- 
sity measurements in a water phantom is 
the same as that used in making intensity 
measurements for high voltage radiation. 
We have used an ionization chamber known 
as the Friedrich-Kr6nig type attached to 


al Hospital, Philadelphia, Pa. Read at the Thirty-second Annual 


g, American Roentgen Ray Society, Atlantic City, N. J., Sept. 22-25, 1931. 


/49 


5 
S 
n 
n 
n 
n 
Mc 


750 J. L. Weatherwax and Charles Robb May, 1932 
Seote Lec Tro scope 
] Draphragm 
<filter 
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an electroscopic system as shown diagram- 
matically in Figure 1. The ionization cham- 
ber is placed in the center of the field of 
radiation half-submerged in water and 
ionization measurements of intensity made 
at this point are considered as 100 per cent. 
The ionization chamber is then moved to 
different positions by increments of 2 cm. 
in a plane passing through the filament and 
the target. The method of moving the ioni- 
zation chamber is controlled by an appara- 
tus which is so constructed that we can 
change the position of the ionization cham- 
ber with a precision of a quarter of a milli- 
meter. The natural leak of the electroscope 
is carefully checked during the process of 
making measurements and deducted from 
each reading. 


We have constructed ionization curves 
showing the relative intensity in water for 
roentgen radiation produced by 127,000 
volts (peak), 40 cm. skin target distance, 
filters of 4 mm. Al and 6 mm. Al for fields 
20 cm. in diameter, 16 X16cm., and 14 X14 
cm. We expect to make further measure- 
ments of fields 4X6 cm., 6X8 cm., and 
8 Xtocm. (Figs. 2, 3 and 4). 

In order to compare the amount of ra- 
diation delivered to various depths in water, 
Table 1 gives relative intensity measure- 
ments in the center of the field of radia- 
tion, produced by 127,000 volts (peak) at 
40cm. skin target distance, filtered by 4 and 
6 mm. Al, respectively and 200,000 volts 
(peak) at s0 cm. skin target distance, 
filtered by 0.5 mm. Cu plus 2.0 mm. Al. 


TABLE I 


Voltage 


Skin Target | 4mm.Al | 6mm. Al 


Depth | Voltage | Skin Target 0.5 mm. Cu+2 
in Water | | Distance Filter Filter Distance mm. Al 
cm. | kv. | cm. | per cent per cent kv. cm. per cent 
Half Sub- 
merged 127 40 | 100 100 200 50 I 
2 27 40 gI g2 2 ie) 
5 127 40 | 57 62 200 50 72 
7 127 40 42 46 200 50 $6 
10 127 40 | 26: 28 200 50 38 
1§ 127 40 | I2 14.7 | 200 | ie 18 
20 127 40 | 5-5 | a 200 | 50 9 
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It is well known that the skin intensity 
varies with the size of the field. If a roent- 
gen machine is standardized to give a cer- 
tain number of milliampere-minutes for 
the desired erythema dose in roentgens (r) 
for a field of 20 X20 cm., and a field 8 X10 
cm. is used, it will be necessary to increase 
the number of milliampere-minutes to give 
the equivalent intensity in roentgens (r). 
This is due, as is well known, to a decrease 
in back-scattering as the size of portal or 
field is decreased. Figure 5 shows the de- 
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The number of roentgens that we con- 
sider as an erythema for 127,000 volts, 
40 cm. skin target distance, for 4 mm. Al 
is 600 r and 6 mm. Al, 650 r. This is less 
than the 800 r considered as an erythema 
for 200,000 volts and 0.5 mm. Cu. All 
these r values represent ionization measure- 
ments made in air and eliminating back- 
scattering from patient, or water. 

It has been the experience of many 
hospitals which are charting their patients 
today that it is essential to do this work 
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crease in intensity as area of field is re- 
duced. 

Application of Depth Dose Charts.’ The 
use of these depth dose charts can be 
routinely applied to the treatment of pa- 
tients similar to the method applied for the 
use of depth dose charts representing ra- 
diation produced by 200,000 volts. The 
method of obtaining the tumor dose for 
deep therapy has been described by us 
previously, and can be used routinely in 
the use of the depth dose charts for 127,000 
volts. 


routinely on every patient treated. It usu- 
ally happens that wherever an organization 
is not planned so that technicians or nurses 
are taught to draw anatomical cross-section 
charts and to arrange fields of radiation 
showing the tumor intensity, the method 
usually falls by the wayside. Any intelli- 
gent nurse or technician can be taught 
within two weeks to make anatomical 
charts of patients, to arrange fields of ra- 
diation and by isodose charts compute the 
tumor intensity. 

If an anatomical cross-section chart of 
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Fic. 3. Isodose chart for 127,000 volts, 40 cm. skin target distance and 6 mm. Al, field 2 


the patient is made and the tumor in- 
tensity determined in reference to the skin 
intensity, it is possible to vary the quantity 
of radiation necessary for each skin area in 
order to deliver a predetermined dose to the 
tumor. We can, within a certain limitation 
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of accuracy, deliver practically the same 
dose to the tumor even though we are 
irradiating patients with different sized 
cross-sections. This 1s done by varying the 
amount of radiation delivered to each skin 
area. In other words, if patients are sys- 
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Fic. 5. Decrease of intensity with a decrease in size of field. 


tematically charted, techniques can be more 
accurately duplicated. If one determines 
the necessary skin dose to deliver a pre- 
determined tumor dose then a patient can 
be more safely and adequately treated. 

Any method that can be devised to more 
accurately determine the deep-seated tu- 
mor intensity as compared to the skin in- 
tensity will enable one not only to dupli- 
cate techniques but to change techniques 
by a given percentage, thereby making it 
possible to work towards a more definite 
dose for given types of malignancy. If 
progress 1s to continue in the use of radia- 
tion therapy, every radiologist must use 
the known methods of accurately giving 
radiation. 

The ultimate aim of the radiologist is to 
give a tumor area a predetermined dose of 
radiation with as little damage to the skin 
and normal tissue as possible. If a number 
of fields of radiation are used to cross-fire 
the tumor area, less damage will be done 
to the skin and normal tissue by treating all 


the fields at each treatment period, giving 
a small dose to each area, rather than to 
give a large dose over any one area to be 
followed by treatment of another area 
later. Over a period of two to three weeks 
the tumor will receive about the same rate 
of radiation by either method. 


SUMMARY 

Isodose charts are given for 127,000 
volts (peak) at 40 cm. skin target distance 
filtered by 4 and 6 mm. Al. 

Comparison is made of radiation in- 
tensity produced by 127,000 volts (peak) 
at 40 cm. skin target distance filtered by 
4 and 6 mm. Al, and 200,000 volts (peak) 
at so cm. skin target distance filtered by 
0.5 mm. Cu+2 mm. Al. 

The erythema dose is determined for 
127,000 volts, 40 cm. skin target distance, 
4mm. Alinr, and for 6 mm. Alinr. 

Application of isodose charts to anatomi- 
cal charts outlining the tumor area.* 


* For discussion see page 761. 
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THE PRINCIPLE OF ABSORPTION AND THE METHOD 
OF MULTIPLE CONVERGING BEAMS* 
By ARTHUR U. DESJARDINS, M.D. 
Section on Therapeutic Radiology, The Mayo Clinic 


ROCHESTER, MINNESOTA 


N THESE days of increasing scientific 

complexity the value of fundamental 
principles as guide posts is greater than 
ever. Many experiments are undertaken 
hurriedly without sufficient preliminary 
analysis of work previously carried out. 
The common result is unwarranted and ill- 
considered conclusions. In clinical work dis- 
regard of established precedents is even 
more prevalent. In radiotherapy the im- 
portance of the principle of absorption is 
only partly realized. | have read many 
books on radiotherapy, but | have yet to 
find one which even mentions the law of 
absorption formulated by Grotthus in 1819 
and restated by Draper in 1841. It is to 
Grotthus that we owe the conception that 
the effects of radiant energy depend on the 
amount of energy absorbed. Grotthus was 
dealing with the photochemical effects of 
light and electricity, and Draper with the 
analogies between the phenomena of chem- 
ical rays and those of radiant heat. Never- 
theless, the applicability of Grotthus’ law 
of absorption to roentgen rays, radium, and 
ultraviolet and infrared rays has never been 
questioned. 

Among radiologists attention has been so 
sharply focused on penetration that the 
fundamental relation of absorption has 
tended to be overlooked, in spite of the fact 
that absorption is the keystone of radio- 
therapy. It has naturally and justly been 
assumed that the greater the penetrating 
power of the rays employed in dealing with 
malignant tumors, the greater the propor- 
tion of the rays which must be absorbed. 
When all other factors are equal this should 
indeed be true, but frequently the other 
factors are not equal and the assumption 
falls to the ground. The word absorption 
should be placarded in large letters in every 


department of radiotherapy, and in treat- 
ing the more resistant varieties of neoplasm 
maximal absorption should be the one and 
indispensable goal. 

Much has been written about the method 
known as “‘cross-fire,”’ but only a small per- 
centage of radiologists are aware of the full 
potentialities of the method. This has been 
especially true since the use of roentgen 
rays of comparatively short wave length 
came into vogue. Habit is such a powerful 
inhibitor of thought that many do not re- 
alize that the mediocre results which are 
often obtained might perhaps be improved 
by relatively simple modifications of tech- 
nique. By cross-firing is usually meant the 
use of two, three or four beams of rays from 
as many different or opposing surfaces, de- 
pending on the portion of the body treated. 
For example, in carcinoma affecting one 
breast the average radiologist thinks he has 
done the utmost when he has exposed the 
mammary region to two beams of rays 
through two large fields from the anterior 
and posterior surfaces of the thorax on the 
side involved. Another beam may be di- 
rected to the corresponding axilla and still 
another to the supraclavicular region. Even 
lee stated that in his experience it was 
practically impossible to deliver enough 
roentgen rays to a carcinoma of the breast 
to notably inhibit its growth or cause it to 
retrogress appreciably. This may be true 
for the method employed, but it certainly 
does not apply so accurately to another 
method which I shall describe presently. 

In tumors of the extremities also, 
whether they originate in the bones or in 
the soft tissues, the general practice is to 
irradiate the part with two or three beams 
through as many fields, and this is regarded 
as yielding the possible maximum. And yet, 
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Fic. 1. Diagram of the scheme of treatment. 


as I shall attempt to show, this is far from 
true. Many have become so wedded to the 
idea that rays of short wave length are es- 
sential in all cases that the possible advan- 
tage of rays of somewhat longer effective 
wave length is often overlooked. It is true 
that, if a single field is considered, rays of 
short effective wave length provide greater 
absorption at a given depth than rays of 
longer wave length. But the point which is 
lost sight of is that, under such conditions, 
the quantity of rays absorbed at a depth of 
5 to 10 cm. is considerably less than the 
quantity absorbed in the same territory and 
at the same depth when, instead of a single 
beam of rays directed to it through a single 
large field, several beams of rays are made to 
converge on the same territory at a suitable 
angle through several separate fields, even 
though each of these may be smaller. More- 
over, we are prone to forget that rays of 
somewhat longer wave length, by the great 


Fic. 2. Diagram of the scheme of treatment. 
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facility with which smaller tubes and hold- 
ers may be adjusted to the patient and 
sometimes also by the increase in the ef- 
fective wave length itself, may permit a 
modification of method which may be ex- 
tremely useful. The important point to 
bear in mind is that that method is best 
which provides for the absorption of the 
greatest quantity of rays in the affected 
area or at the desired level. Such a possible 
maximum may sometimes require rays of 
short wave length or, in an appreciable pro- 
portion of cases, may be obtained only by 
means of rays of longer wave length or by 
some combination of rays of different ef- 
fective wave length. 

I have designated the method I am about 
to describe as the method of multiple con- 
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Fic. 3. Diagram of the scheme of treatment. 


verging beams, to distinguish it from the 
common conception of cross-firing. In re- 
ality, it is an amplification or extension of 
the principle of cross-firing combined with 
a selection of rays of an effective wave 
length or of different effective wave lengths 
planned so as to yield to, and to be ab- 
sorbed in, the affected territory the greatest 
possible quantity of rays. This is not a uni- 
versally desirable or necessary method, be- 
cause, as is well known, the radiosensitive- 
ness of certain neoplasms is such that bet- 
ter long range results may be obtained by 
less concentrated treatment. In fact, there 
are tumors, notably the giant-cell tumor 
and the endothelial myeloma of bone, in 
which over-treatment may readily spoil 
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what might have been an excellent result. 

The method is applicable especially to 
tumors in regions of the body which stand 
out as natural prominences and thus pro- 
vide an excellent opportunity for the use of 
several beams of rays through separate 
fields, as in tumors around the shoulder or 
upper end of the humerus. Also in tumors 
which, either by their size, form an out- 
standing prominence or by their situation 
in a natural prominence, such as the breast, 
permit the concentration of multiple beams 
on a common territory. Still another op- 
portunity for the method is to be found in 
tumors of bone or soft parts in an extrem- 
ity. 

The application of the method may be 
illustrated by three hypothetic and one 
concrete example. The first represents an 
epithelioma of the pharynx with bulky 
metastasis to lymph nodes in the upper left 
cervical region (I ig. 1). Lines drawn on the 
skin are made to bisect the affected region 
at right angles so as to divide the territory 
into four approximately equal fields. 
Through each of these fields a beam of rays 
of medium effective wave length is directed 
at an angle of 45° toward the common 
center. This is supplemented from the op- 
posite side of the neck by two beams of rays 
of short effective wave length through one 
anterolateral and one posterolateral field, 
with the rays directed inward, backward 
and upward or inward and forward and up- 
ward, respectively. The quantity of rays 
absorbed may be increased still further by 
using rays of short ettective wave length 
throughout, but for various reasons this 
may not be feasible or advisable. 

The second example represents an osteo- 
genic sarcoma of the right femur (Fig. 2). 
In such a case six beams of rays of medium 
effective wave length directed at an angle 
of 45° toward the tumor through six sepa- 

rate fields will deliver to the tumor a larger 
quantity of rays than the two beams of rays 
of short effective wave length so commonly 
employ ed. Clinically the difference in ef- 
fectiveness i is often astonishing, Especially 
is this true in children with a small thigh. 


Principle of Absorption 


~I 


The third hypothetic example represents 
an inoperable carcinoma of the right breast, 
with metastasis to the corresponding axil- 
lary and supraclavicular spaces (Fig. 3). In 
carcinoma of the breast the radiothera- 
peutic problem is never easy. The difficulty 
lies in delivering to the neoplastic elements 
a lethal dose of radiation without injuring 
the surrounding normal tissues. As pointed 
out, rays of short effective wave length may 
be employed to advantage when the breast 
is large, but as Lee and others have men- 
tioned, irradiation of the primary lesion 
through a single field or through two op- 
posite fields is usually inadequate. On the 
other hand, to direct multiple converging 
beams of rays of short wave length on the 
mammary lesion is to risk injury to the 
underlying pleura and lung. I have been 
able to satisfy myself that, depending on 
the size of the breast, from four to six 
beams of rays of medium wave length con- 
verging on the primary tumor at an angle 
of 45° through an equivalent number of 
fields over the proximal anterior surface are 
much more effective than ordinary expo- 
sure to rays of short wave length. Unless 
extensive and accompanied by cachexia, 
ulcerating and bleeding primary carcino- 
mas of the breast can usually be made to 
heal rapidly, while the malignant process 
retrogresses and sometimes disappears. The 
axillary metastasis is attacked by means of 
three separate beams of rays of the same 
quality through an anterior (infraclavicu- 
lar), a direct axillary, and a posterior, 
scapulo-axillary field. The supraclavicular 
metastasis is irradiated through two op- 
posite fields. Here rays of short effective 
wave length may be used, but in my ex- 
perience rays of medium wave length are 
generally more effective. With such a 
scheme of treatment metastatic nodes in 
the axillae or supraclavicular spaces com- 
monly retrogress satisfactorily and some- 
times completely disappear. 

It must be obvious that this method of 
multiple converging beams is not amen- 
able to standardization. In fact, it repre- 
sents the antithesis of standardization. The 
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Fic. 4. Massive tumor of the right scapula projecting 
backward and upward. Arrangement of fields over 
the posterior and upper surfaces of the scapular 
and suprascapular regions. The arrows indicate 
that each of the beam of rays is to converge to- 
ward the common center at an angle of 45°. 


method must be carefully fitted to each 
patient. | have long been impressed by the 
fact that, as far as the scheme of treatment 
is concerned, standardized radiotherapy 
cannot yield the best results. These can 
only be obtained by minute planning, ad- 
aptation and application of the treatment 
to each individual patient. Always the re- 
sults are a measure of the care and atten- 
tion given to these factors. By scheme of 
treatment I mean, not so much the num- 
ber of r delivered to the surface of each 
field, although this factor also should be 
considered, but the number, size and situa- 
tion of the fields, the number and direction 
of the beams of rays, and the quality of the 
different beams as affecting the most im- 
portant factor of absorption. | have often 
been asked how it is possible to avoid over- 
lapping at the line which separates the con- 
tiguous fields. This can readily be obviated 
by outlining the fields on the skin with in- 
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delible ink and by carefully blocking out 
each field with sheets of lead rubber. Nar- 
row strips of this material are first placed 
so as to correspond to the outlines of the 
field, each strip being separated from the 
skin by a layer of towel and being fastened 
to the skin and to the other strips by ad- 
hesive plaster. Then broader sheets of the 
same protective material are superimposed 
and secured by means of adhesive and 
wooden clothes pins. In our experience 
overlapping is exceptional and usually re- 
sults from motion of the patient and sep- 
aration or loosening of the adhesive bands. 

In connection with one factor, however, 
a note of warning must be sounded. This re- 
lates to the quantitative dose for each field 
as influenced by the number of fields. When 
only two or three beams of rays converge 
on a region, each field may be exposed to 
750 r of rays of medium effective wave 
length without fear, except in the case of 


Fic. 5. Anterior view of the same patient to show 
bulging of the right pectoral muscles caused by 
the tumor of the right scapula. Arrangement of 
anterior fields, the beam of rays in each case con- 
verging toward the center of the area occupied by 
the tumor. 
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the breast or other thoracic or abdominal 
lesion and then only when the breast or 
other tumor is comparatively small. When 
more than four beams are made to converge 
on amammary or other thoracic or abdom- 
inal neoplasm, and especially when the 
tissues in which the growth is imbedded 
are relatively thin or when the combined 
mass of normal and malignant tissue has 
not sufficient volume, it is essential to re- 
duce the dose for each field by 10 per cent 
or more according to the number of fields. 
Even when the dose is so reduced, the total 
quantity of rays absorbed is greater than 
when the same region is irradiated through 
one or two fields. Clinically, at least, the 
difference in effect is usually so distinct 
that no other conclusion can be drawn. A 
concrete example may serve to bring out 
the point more clearly. 


A man, aged forty-eight years, registered at 
The Mayo Clinic July 28, 1930. He complained 


Fic. 6. Roentgenogram of the right shoulder showing 
enormous tumor of the upper portion of the right 
scapula with partial disintegration of bone. This 
cannot be seen as clearly in the reproduction as in 
the original roentgenogram. 
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Fic. 7. Roentgenogram of the pelvis showing me- 
tastasis to the left ilium. 


of swelling of the right shoulder. One day, four 
years previously, while he was attempting to 
start his motor by manual cranking the handle 
suddenly and forcefully reversed. He was im- 
mediately conscious of a sharp pain around the 
right shoulder, and the pain persisted several 
months. Then he noticed, in the scapular region, 
a small lump which gradually increased in size 
and became tender. One year following the ac- 
cident, the mass was removed surgically, and 
the patient was told it was a sarcoma. One year 
later, a small lump appeared in the right supra- 
scapular region and was promptly excised. One 
year prior to his arrival at the Clinic, another 
mass had appeared in the right scapular region 
and a third attempt at excision was made, the 
patient being told the mass represented a ne- 
crotic abscess. Later in the same year, a fresh 
recurrence developed and the patient was sub- 
jected to a fourth operation. Four months had 
not elapsed before the tumor had again recurred 
and since then had grown steadily. Constant 
and severe pain had interfered with sleep; me- 
chanical hindrance by the growth, and the re- 
sulting weakness, had made all work impossible 
for some time. In spite of the disability, how- 
ever, the general health had not been appre- 
ciably affected. 

When the patient undressed for examination, 
the right scapular region was seen to project 
prominently and was occupied by a large, 
bulky, hard and fixed tumor which appeared to 
have originated in the upper half of the scapula, 
but now projected not only backward but also 
upward (supraclaviculoscapular space), and 
even anteriorly, where it caused the right pec- 


759 
d | | 
id 
ze 
to 
ve 
of 

| 


Arthur U. Desjardins 


M AY, 1932 


Fic. 8. Appearance of the patient six weeks after the 
first course of treatment showing almost complete 
disappearance of the tumor in the right scapula. 
Anterior view. 


toral muscles to bulge forward (Figs. 4 and 5). 
A roentgenologic examination, July 28, 1930, 
revealed a neoplasm affecting the upper part of 
the right scapula and giving the impression of 
osteogenic sarcoma (Fig. 6). But when a piece 
of tissue from the neoplasm, obtained from the 
surgeon who had tried several times to excise 
it, was examined by the pathologist, it was 
found to be hemangio-endothelioma, otherwise 
known as Ewing’s tumor. 

The volume of the growth and its projection 
backward and upward were such as to offer an 
excellent opportunity for the method of mul- 
tiple converging beams. As may be seen from 
ligures 4 and §, the posterior and superior as- 
pects of the mass were divided by indelible lines 
marked on the skin into five fields, and two ad- 
ditional fields were outlined on the anterior or 
pectoral surface. Through the five posterior and 
superior fields the posterior, or proximal, half 
of the tumor was exposed to as many beams of 
rays of short effective wave length, each di- 
rected toward the center of the growth at an 
angle of 45° for the posterior fietds and per- 
pendicularly to the surface for the superior 
field. Through the two anterior fields the neo- 


Fic. 9. Appearance of the patient six weeks after the 
first course of treatment showing almost complete 
disappearance of the tumor in the right scapula. 
Posterior view. 


plasm received in addition two beams of rays 
of short effective wave length, focused as ac- 
curately as possible on the center of the tumor. 
Such was the scheme of treatment as outlined. 
The first course of roentgen irradiation, accord- 
ing to this plan, was given between July 31 and 
August 14, 1930, in seven daily sessions except 
for an interval of nine days between the third 
and fourth sessions. The interval of nine days 
was not originally intended. Shortly after the 
third daily irradiation, the patient complained 
of severe and almost constant pain around the 
right hip. The treatment was perforce inter- 
rupted. After three days the pain in the right 
hip, for which a satisfactory explanation could 
not then be found, began to subside. A roent- 
genologic examination of the pelvis brought a 
negative report. Nevertheless, the circum- 
stances suggested the possibility of metastatic 
embolism so strongly that the pelvic roentgeno- 
grams were reviewed (Fig. 7), and a metastatic 
lesion of the ilium at the anterior superior spine 
was found; this had previously been mistaken 
for gas in the colon. 

The primary tumor melted away with aston- 
ishing rapidity, as may be seen from the photo- 
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graphs taken six weeks later (Figs. 8 and 9). 

The patient received a second course of treat- 
ment between October 8 and 13, and a third 
course between December 16 and 18, 1930. 
Each time several beams of rays of medium 
effective wave length were directed, at an angle 
of 45° through as many separate fields, toward 
the posterior, proximal surface of the tumor 
(prominent scapular aspect), but, the growth 
having retrogressed so much, the number of 
fields was reduced from five to four, and at the 
third course of treatment only one large an- 
terior field was exposed to rays of short effective 
wave length. The metastatic focus in the right 
ilium also was irradiated and retrogressed quite 
as rapidly. 


DISCUSSION OF PAPERS BY WEATHE 


Dr. G. Fartia, New York City. Dr. Weather- 

wax’s and Dr. Desjardins’ papers should be dis- 
cussed together, since they bring out the im- 
portance of knowing what dose of radiation is 
delivered to the tumor itself. Dr. Weatherwax’s 
experiments make it possible to determine the 
amount of radiation reaching different tissue 
depths when the x-ray tube is operated at 
30,000 volts. He has provided “‘depth dose” 
charts for higher voltages. By these data it is 
possible to determine beforehand what per- 
centage of radiation falling on the skin reaches 
the tissue at any depth below the skin. Dr. 
Desjardins has then presented a method for 
using different beams concentrated towards a 
certain point and depth in the tissue where the 
tumor is located. This seems to me to be the 
proper way to deliver to the tumor the largest 
dose with the minimum injury to the normal 
tissues, particularly the skin, and the method 
should be used whenever possible. 

As to the question of absorption and the use 
of low voltage or high voltage, | may say that 
the higher the voltage, the greater the depth 
dose, irrespective of whether one considers the 
absorbed or the total radiation. It is always the 
ratio between the radiation that produces an 
effect on the skin, and the radiation that pro- 
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The patient has remained well and has a 
reasonable chance of permanent cure. That 
this is not an idle hope is shown by the fact 
that another patient, with similar but even 
larger tumors affecting the same bones, has 
been quite well for eight years. In the case 
described, however, it is too soon to know 
what the end-result will be. It is cited only 
to illustrate the rapidity of regression ob- 
tained by the method of multiple converg- 
ing beams, a method which often makes it 
possible to obtain better results than can 
be obtained by any other method known to 
me. 


RWAX AND ROBB, AND DESJARDINS 


duces an effect in the depth which is important. 
Radiation cannot produce an effect on any- 
thing unless at least some of it is absorbed, so 
we are always dealing with absorption, and 
particularly with relative tissue absorption, 
that is, the amount absorbed by one tissue 
relative to the amount that is absorbed by 
another tissue. 

The question of relative absorption is also 
involved in Dr. Weatherwax’s explanation of 
the increase in the number of roentgens re- 
quired to produce an erythema with an in- 
crease in the hardness of radiation. It is usu- 
ally assumed that the larger dose (expressed in 
roentgens) is necessitated by the fact that the 
radiation is harder and that a smaller per- 
centage is, therefore, absorbed by the skin. 
This 1s not quite right, because when radiation 
is measured in roentgens we really measure the 
part which is absorbed in the ionization cham- 
ber. The relative absorption by tissues and air 
should be nearly the same in the x-ray range 
under consideration. Accordingly, if it is found 
that the erythema dose in roentgens increases 
with the hardness of the radiation, it means 
that the biological effectiveness of equal doses 
of roentgen rays expressed in roentgens is 
different for different wave lengths. 
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SIALOGRA PHY 


HE roentgenographic demonstration 

of the salivary glands and their ducts 
by means of opaque substances is quite 
feasible. Barsony,! as early as 1925, pub- 
lished a case report in which he employed 
this method, using as an opaque medium 20 
per cent potassium iodide. He was able to 
demonstrate an enormous dilatation of one 
parotid duct. This medium, however, gave 
rise to a considerable amount of pain. 
Later, Carlsten? and Keith,’ using lipiodol 
as an opaque medium, published case re- 
ports revealing satisfactory visualization 
of the parotid ducts by this method. More 
recently, Payne,‘ employing a very simple 
technique and with the use of lipiodol, de- 
monstrated in a number of cases not only 
the feasibility of this method in determin- 
ing the presence or absence of non-opaque 
calculi in Stenson’s duct, but also the ac- 
curate determination of the normality or 
abnormality of the parotid duct and its 
branches both in normal and pathological 
states. The technique of sialography as car- 
ried out by him proved both a safe and 


1 Barsony, T. Idiopathic dilatation of Stenson’s duct. Kin. 
Wehnschr., 1925, 4, 25 2501 

? Carlsten, D. B. Lipiodolinjektion in den Ausfihrungsgang 
der Speicheldriisen. 4cta radiol., 1926, 6, 221-223. 


3 Keith, H. M. Injection of parotid gland with iodi 
J. Am. M 155., 1928, 9 42 i271. 

‘Payne, R. T. Sialography; its technique and 
Brit. J. Surg., 1931, 79, 142-148. 


zed oil. 


applications. 


simple procedure. It was found particularly 
useful in the demonstration of the presence 
of non-opaque parotid calculi and of paro- 
tid fistulae which were strictly glandular 
in type, and in the pathological dilatation 
of the smaller ducts following recurrent 
subacute parotitis. Also in one interesting 
case of Mikulicz’s disease proper of the 
non-familial type the sialogram proved 
that this disease is not associated with any 
gross lesion of the parotid ducts. 

The method has also been used exten- 
sively by Hobbs, Sneierson and Faust® in 
both acute and chronic infections of the 
parotid gland, and by this means they were 
able to differentiate between various types 
of infection. They were also able to draw 
deductions from these observations as to 
those that would respond to the injection 
method of treatment and those requiring 
surgical intervention. 

Since by this relatively simple procedure 
a great deal of information can be ascer- 
tained, the use of opaque oil in determin- 
ing the patency of the salivary ducts and 
their disease processes deserves wider ap- 
plication. 

5 Hobbs, W. H., Sneierson, Hyman, and Faust, Carlton L. 
Acute and chronic infections of the parotid gland; treatment by 
dilatation of Stenson’s duct. Surg., Gynec. & Obst., March, 1932 
54, §55-563. 


® Pyrah, L. N., and Allison, P. R. Some sialograms. Brit. M. 
4 
1931, 2, 1028-1030. 
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Editorials 
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ARTHUR C. HEUBLEIN, M.D. 
1879-1932 


RTHUR CARL HEUBLEIN died at 

the Hartford Hospital, April 7, 1932, 
after an eight weeks’ illness of pneumonia. 
Doctor Heublein was born in Hartford on 
September 18, 1879, the son of Gilbert F. 
Heublein and Louise M. (Gundlach) Heub- 
lein, both of whom are living. His early 
education was obtained in the public schools 
of Hartford, and at a school in Coburg, 
Germany, and he was subsequently grad- 
uated from the Peekskill Military Acad- 
emy. In 1898, he entered the College of 
Physicians and Surgeons of Columbia Uni- 


versity, graduating with the class of 1902. 
In November, 1905, he married Miss Ethel 
Whipple, of North Pownal, Vermont. Be- 
sides his wife and parents, Doctor Heublein 
leaves one daughter, Miss Frances Louise 
Heublein, a student at Vassar, and one son, 
Gilbert Whipple Heublein, a student at 
Yale Medical School. He also leaves a sis- 
ter, Mrs. Percy Martin, of Kenilworth, 
England. 

Doctor Heublein served his internship at 
the Hartford Hospital and at the outset of 
his medical career devoted himself to surg- 


— 
‘3 
y 
\ 
= 
a 
— 
— 
— 


VoL. XXVIII, No. 


ery. He soon became interested in radiology 
and was the first physician in Connecticut 
to specialize in that branch of clinical medi- 
cine. Soon after the development of the 
Duane-Failla emanation equipment, he 
procured a sufficient supply of radium for 
use in emanation form and became one of 
the pioneers in this new field of therapy. 

At the tenth annual meeting of the 
American Radium Society, May 25, 1925, 
he presented a preliminary report on the 
use of an absorbable filter with bare tubes 
of radium emanation, this being the first 
attempt at a method of filtering beta rays 
from the glass tubes of emanation. 

A number of years ago, in his own labora- 
tory, Doctor Heublein carried on some ex- 
perimental work on continuous long dis- 
tance irradiation of the entire body. By 
placing a quantity of radium in a specially 
designed cage, he exposed mice to contin- 
uous radiation for weeks at a time, study- 
ing the results so obtained. 

Lacking adequate clinical and labora- 
tory facilities at his own laboratory, he 
so interested the Medical Board of the 
Memorial Hospital of New York City that 
they endorsed his project and he was ap- 
pointed consultant roentgenologist to that 
institution. A separate building was erected 
suitably equipped to carry out Doctor 
Heublein’s experiments. Obviously, it was 
necessary to proceed very cautiously, ir- 
radiation of the entire body of a patient 
continuously for a period of three to four 
weeks being an entirely new procedure. 
The first group of cases selected were those 
suffering with widely disseminated radio- 
sensitive tumors, and some striking results 
have been obtained since a dose of 30 to 60 
per cent of an erythema dose has been ad- 
ministered in the course of a treatment. 
Doctor Heublein was thus actively en- 
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gaged in this endeavor when taken ill. This 
experiment, initiated by Doctor Heublein, 
will be continued at the hospital to deter- 
mine definitely the field of application of 
the new method and its limitations. 

Dr. Heublein was a fellow of the Amer- 
ican College of Radiology, a member of the 
American Medical Association, American 
Roentgen Ray Society, American Radium 
Society, Radiological Society of North 
America, New England Roentgen Ray 
Society, Connecticut State Medical So- 
ciety, Hartford County Medical Society, 
and Hartford Medical Society. He was 
radiologist on the staff of the Hartford 
Hospital, consultant radiologist to the 
Memorial Hospital in New York, and 
acted in a consulting capacity on the staffs 
of many of the hospitals in the vicinity of 
Hartford. 

No brief recital of the material facts of 
his career can give a true picture of the 
worth of Arthur Heublein. His was a fine 
life, replete with expressions of loyalty to 
his friends, modest, unassuming, devoted 
to the highest ideals of the profession he 
loved, and to which he contributed so 
magnificently. This good physician passes 
to his son a noble heritage. No finer tribute 
could be paid to Doctor Heublein than 
that which is expressed in a letter received 
by his associates from a former patient, an 
excerpt from which I quote: 

“As all will testify who knew him, he was 
not only most skillful, patient and kind as 
a doctor, but there was that about him 
that made him seem like a genuine, per- 
sonal friend. | was often tempted to stop in 
at the office, more often than directed, 
simply to have the pleasure of contact with 
his generous and whole-souled nature, and 
to feel the radiance of his personality.” 


W. A. 
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Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep STaTEs OF AMERICA 


AMERICAN RoentTGEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. 

Annual Meeting: Detroit, Mich., Sept. 27-30, 1932. 

American oF RapDIoLocy 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., Los 
Angeles, Calif. 

Annual Meeting: New Orleans, La., May, 1932. 

Section on Rapio.ocy, AMERICAN MEDICAL AssociATION 
Secretary, Dr.G.W.Grier, Jenkins Arcade, Pittsburgh, Pa. 
Annual meeting: New Orleans, La., May 9-13, 1932. 

RaDIoLocica Society oF NorTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr- 
acuse, N. Y. 

Annual Meeting: Atlantic City, N.J , Nov. 28-Dec. 2,1932. 

Rapio.ocicat Section, Los County MEDICAL 
Society 
Secretary, Dr. D. R. MacColl, 2826 S. Hope St., Los 
Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RaDIoLocicat Section, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. C. H. Heacock, 20 S. Dunlap St., Mem- 
phis, Tenn. 

Annual meeting: Birmingham, Ala., Nov. 16-18, 1932. 

Brookiyn RoentGEN Ray Society 
Secretary, Dr. J. J. Masterson, 401-76th St., Brooklyn, 


Meets monthly on first Tuesday, October to April. 
BurFato Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N.Y. 
Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 
Cuicaco RoentcGEN Society 
Secretary, Dr. George M. Landau, 660 Groveland Park. 
Meeting second Thursday of each month October to May 
inclusive at Virginia Hotel. 
CincInNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. 
Meetings held monthly. 
CLEVELAND RADIOLOGICAL SociETY 
Secretary, Dr. M. A. Thomas, Medical Arts Bldg. 
Meetings are held at 6:15 p.m. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Monday of 
each month from October to April, inclusive. 
Derroir Roentcen Ray and Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. 
Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. 
Society 
Secretary, Dr. F. K. Herpel, Good Samaritan Hospital, 
West Palm Beach, Fla. 
Meetings held twice a year, May and November. 


Society 
Secretary, Dr . L. M. Hilt, Myers Bldg., Springfield, Ill, 
Regular meetings held quarterly. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MILWAUKEE RoeEntTGEN Ray Society 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis. 

Meets first Friday in October, December, February and 
April. 
Place of meeting designated by the president. 

Minnesota Society 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

Next Meeting: St. Paul, Minn., May 23, 1932. 

New Enctanpb RoentceEn Ray Society 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. 

Meets monthly on third Friday, Boston Medical Library. 

New York Society 
Secretary, Dr. J. Bennett Edwards, Englewood Hospital 
Englewood, N. J. 

Meets monthly on third Monday, New York Academy 
of Medicine, at 8:30 P.M. 

Centrat New York RoentcEN Ray Society 
Secretary, Dr. M. T. Powers, 250 Genesee St., Utica, N.Y. 
Three meetings a year—January, May and November. 

PENNSYLVANIA RaDIOLoGIcAL Society 
Secretary, Dr. W. F. Reiley, Clearfield, Penna. 

Next Meeting: Philipsburg, Pa., May 18-19, 1932. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Karl Kornblum, 3400 Spruce St. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thomson Hall, College of 
Physicians, 19 S. 22d St. 

RocuesterR RoentGEN Ray Soctety, Rocuester, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. 

Meets monthly on the first Friday evening at 7:45 at the 
Rochester Medical Association Building. 

St. Louris Roentcen 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets first week of each month. Time and place of meet- 
ings designated by president. 

Texas RaDIo.ocicat Society 
Se.retary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

University oF MicuiGAN RoentcGEN Ray Society 
Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Arbor, Mich. 

Meets first and third Wednesdav evening of the month 
from October to June, at 8 o'clock in the amphitheatre of 
the University Hospital. 


* Secretaries of Societies not here listed are requested to send 
the necessary information to the Editor. 
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VirGIniA RoENTGEN Ray 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 
Petersburg, Va. 
Meets annually in October. 
Next meeting: Richmond, Va., October, 1932. 


CuBa 


SoclEDAD CuBANA DE RapDIoLocia Y FisIoTERAPIA 
Secretary, Dr. Francisco Padron, Enrique Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


British Empire 


British INstiruTE OF RapIoLocy INCORPORATED WITH 
THE RONTGEN SocIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.m., at 32 Welbeck 
St., London, W.1., or as advertised. 

ELecTrRO-THERAPEUTIC SECTION OF THE Roya. Society 
or MepicinE (ConFINED TO MEpIcAL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

SecTION OF RapioLocy anp Mepicat E ectriciry, Aus- 
TRALASIAN ConGcress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEpIcAL ASSsOcIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 

SecTION ON Rapio.Locy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

RADIOLOGICAL Section, NEw ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


CONTINENTAL EuROPE 


BELGIAN SociETY OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
SoclETE DE RaDIOLoGIE MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société SutssE DE RADIOLOGIE (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. 
Meets annually in different cities. 
Société D’ELECTROTHERAPIE ET DE RapIoL- 
ocieE MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
AssociaTION OF GERMAN ROENTGENOLOGISTS AND RapI- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German Univer: ty, 
Prague, 11/52. 
Deutscue ROnTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 
Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 


Permanent secretary, Professor Dr. Haenisch, Klopstocke 
strasse 10, Hamburg, Germany. 

Siip-unD WESTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norpb- unD OsTDEUTSCHE ROENTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutcu Society oF ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Socreta ITat1anaA Rapro.Locia MEpIca 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SoclETATEA ROMANA DE RADIOLOGIE ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine 30, 
Bucarest, Rumania. 

Meets second Monday in every month with the excep- 
tion of July and August. 

RoEnTGEN Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentcEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Po.tsH Society oF RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw SEctTION, Po.isH Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society or Mepical. RADIOLOGY OF SWEDEN 
Meets in Stockholm. 

Society or Mepicat RapioLocy 1n Norway 
Meets in Oslo. 

Society oF Mepicat RapioLocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology. 

Society or RaDIOLocy IN FINLAND 
Meets in Helsingfors. 

VIENNA SociETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, General 
Hospital. 

Meets first Tuesday each month, October to July. 


ORIENT 


Japan X-ray AssOcIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kink1 ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto, 
Japan. Meets bi-monthly on third Sunday. 
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ROENTGENOGRAPHIC OBSERVA- 
TIONS OF EPIPHYSES 


To the Editor: 


When one considers the ease with which 
the various epiphyses may be examined in 
the human subject by means of roentgen 
rays, and when one peruses the current 
descriptions in anatomical and roentgeno- 
logical literature, it may safely be said that 
there is no more neglected subject in the 
whole field of roentgenology than that of 
the examination of the epiphyses, particu- 
larly with regard to the respective ages at 
which they appear and the period at which 
they unite. Most roentgenologists see hun- 
dreds of epiphyses in various parts of the 
body in the course of their work, and it is 
indeed extremely surprising that a more 
exact knowledge is not generally available 
even to those who are acknowledged as the 
leaders in this specialty. The ideas current 
before the discovery of the roentgen ray 
over thirty-six years ago are still too often 
accepted as the basis of study, though in- 
vestigation would show that they are far 
from the truth in many particulars. 

An example of this state of ‘affairs is 
furnished by the chart of Camp and Cil- 
ley recently published in this Journal.! 
Since it seems likely that this chart will be 
used in a large number of roentgen labora- 
tories in North America and possibly else- 
where, it should be pointed out that a some- 
what erroneous idea of the epiphyses is 
given, which may tend to retard progress, 
especially in the domain of pediatrics and 
orthopedics. 

An important criticism is the absence 
of any distinction whatever between the 
sexes, in spite of the excellent work of 
Pryor? of Kentucky which was published 
as long ago as 1908, in which the following 
conclusion was reached: ‘““The bones of the 
female ossify in advance of the male. This 


1 Camp, J. D., and Cilley, E. I. L. Diagrammatic chart showing 
the time of appearance of the various centers of ossification and 
period of union. Am. J. Roenrcenot. & Rap. THerapy, Decem- 
ber, 1931, 26, gos. 

2 Pryor, J. W. The chronology and order of ossification of the 
bones of the human carpus. Budl. State Coll. Kentucky, 1908, New 
Series I, No. 2. 
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is measured at first by days, then months, 
then years.”’ This has since been abundant- 
ly proved by numerous workers. At the time 
of fusion, for example, the difference be- 
tween the dates in each sex is particularly 
marked. 

With regard to such epiphyses as those 
at the tips of the spinous, transverse and 
mammillary processes of the vertebrae, 
heads and tubercles of ribs, lesser tubercle 
of the humerus, anterior inferior iliac spine, 
symphysis pubis, has any roentgenologist 
been able to demonstrate these? If so, how 
frequently? What justification is there for 
including these among the “roentgenolog- 
ically important” bones and epiphyses? 

In a study of well over 200 instances in 
roentgenograms of pelves between the ages 
of sixteen and twenty-five of both sexes, | 
have been able to discover but one ex- 
tremely doubtful instance of the presence 
of a center for the symphysis pubis. 

Regarding the coracoid process, the main 
process is separate in young children only; 
thus the cartilaginous plate separating it 
from the primary center was seen in three 
girls between the ages of four and a half and 
seven and a half, when the arm was ele- 
vated above the horizontal position. 

An epiphysis very frequently seen (not 
figured in the chart) lies at the angle be- 
tween the vertical and horizontal rami of 
the coracoid. Of 124 males and 110 females 
between thirteen and nineteen years of age, 
it was found in 18.54 per cent of males and 
6.36 per cent of females. It was not found 
outside these ages, females being from thir- 
teen to seventeen and males fourteen to 
nineteen. 

Three boys aged fourteen years and 
seven months, fifteen years and six months 
and sixteen years respectively showed cen- 
ters for the tip of the coracoid process. 

Kor the acromion the center was found 
only from thirteen to sixteen in females and 
fourteen to nineteen in males. 

I have found the head of the humerus 
present before birth in the majority of in- 
stances, being third only to lower femoral 
and upper tibial epiphysis in its order of 
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appearance. In the majority of girls it fuses 
with the center for the greater tubercle at 
the age of four and in boys at five. 

The conjoint upper epiphysis for the 
humerus united in the majority of instances 
in girls at the age of seventeen and in boys 
at nineteen years of age. 

The figures three to eighteen years for 
epiphyses of metacarpals, metatarsals and 
phalanges suggest a uniformity which 1s 
far removed from actual facts. The first 
metacarpal of the thumb usually appears in 
girls in the second year after birth, the 
proximal row of phalanges in the hand like- 
wise appears in the majority of both sexes 
during the second year; the middle and dis- 
tal phalanges of the little toe are not often 
seen at all; union varies according to row or 
digit, in the majority of instances being 
from fourteen to sixteen in girls and fifteen 
to eighteen in boy Ss. 

Of 89 infants examined by Pryor* within 
nine days of birth, he found the center for 
the cuboid present in 64 per cent of girls 
and 25 per cent of boys, thus it appears 
that only in females do the majority appear 
before birth. 

A detailed survey by me,‘ of the various 
epiphyses after the study of a large number 
of roentgenograms of subjects of various 
ages from birth to twenty-nine years is 
about to be published in the Yournal of 
Anatomy (England). 

H. FLECKER 

University of Melbourne 

Melbourne, Australia 


To the Editor: 


Mr. Flecker’s communication regarding 
the diagrammatic chart showing time of 
appearance of the various centers of ossifi- 
cation and period of union that Dr. Cilley 
and I presented in the December, 1931, 
issue of the AMERICAN JOURNAL oF RoeEnt- 
GENOLOGY AND RApiuM THERAPY, is most 


3 Pryor, J. W. Differences in the time of de velopment of centers 


of ossification in the male and female skeleton. Anat. Rec., 1923, 
5, 262 

4 Flecker, H. Roentge nographic observations of the times of 
appearance of epiphyses and their fusion with the diaphyses. 


J. Anat. In press. 
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interesting. | am pleased indeed that Mr. 
Flecker has found this chart worthy of 
criticism. A certain amount of criticism was 
anticipated because when compiling the 
data for this chart it was quite obvious that 
many reliable authorities held slightly dif- 
ferent opinions concerning the time of ap- 
pearance and union of many of the epiphy- 
ses. It is evident, however, that for prac- 
tical purposes it would have been impos- 
sible to record on such a chart the dif- 
ferences of opinion expressed by the vari- 
ous observers. For that reason, we elected 
to use the age periods which coincided with 
those given by the majority. Except for the 
arrangement of the chart, no originality 
was claimed for it and, as was stated, 
“many of the drawings have been copied 
with certain modifications from standard 
anatomy texts and other publications per- 
taining to this subject. The appended in- 
formation has been compiled from the same 
sources.” The chart offers, therefore, to the 
best of our knowledge a compilation of the 
present accepted facts concerning the ap- 
pearance and union of centers of ossifica- 
tion. 

Mr. Flecker has made certain specific 
criticisms of this chart which I believe in 
fairness to those of us who are using it 
should be answered. 

1. I will agree that some mention of the 
earlier appearance of ossification centers 
and fusion in the female should have been 
made. It would have been impractical to 
indicate this in each instance, but un- 
doubtedly some allusion should have been 
made to Pryor’s statement that “after 
birth the differences are progressive up to 
the union of the epiphyses with the shaft of 
long bones which takes place in the female 
from three to four years in advance of the 
male.” In this omission we seem to have 
followed the custom of previous observers. 

2. The fact that epiphyses such as those 
at the tips of the spinous, transverse and 
mammillary processes of the vertebrae, 
heads and tubercles of the ribs, lesser tu- 
bercle of the humerus, anterior inferior 
iliac spine, and symphysis pubis can occa- 
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sionally be demonstrated in roentgeno- 
grams, is sufficient justification for their in- 
clusion among the roentgenologically im- 
portant bones and epiphyses. 

3. Mr. Flecker has taken exception to 
the omission of certain centers of ossifica- 
tion for the coracoid process of the scapula. 
As stated above, the centers shown and the 
time of appearance and fusion given in this 
chart represent the opinion of the majority 
of observers. The coracoid process un- 
doubtedly is better depicted in roentgeno- 
grams with the arm elevated, and Mr. 
Flecker’s study made using this position 
undoubtedly will give a clearer conception 
of the development of this process. 

4. In reference to the time periods, fif- 
teen to eighteen years, given in the chart 
for the acromion process, they coincide 
very closely with an average of the ages 
that Flecker gives (thirteen to sixteen fe- 
male, fourteen to nineteen male). 

5. Flecker has found a center for the 
head of the humerus present before birth 
in the majority of instances, and united 
with the center for the greater tubercle 
in the majority of girls at the age of four 
and boys at five. The difference between 
these figures and those given in our chart 
(seven weeks to six years) 1 is so slight that 
for practical purposes it is not significant. 
The same may be said for the conjoint up- 
per epiphyses for the humerus, which 
Flecker found united at seventeen in girls 
and at nineteen in boys. According to our 
chart the majority of observers cite twenty 
years as the time of union. 

6. In regard to the epiphyses of the meta- 
carpals, metatarsals, and phalanges, Flecker 
would have these appear at two years in- 
stead of three years as cited on our chart 
and by other observers. The time of union 
given on the chart closely approximates 
that given by Flecker. _ 

7. Concerning the appearance of the 
cuboid, it might be well to cite Pryor to 
whose work Flecker has referred. In his 
summary Pryor makes the following state- 
ment concerning the appearance of the 


cuboid: 
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Female—thirtieth week (fetal life) to shortly 
after birth. 


Male—thirty-eighth week (fetal life) to sey- 

eral weeks after birth. 
This summary by Pryor would seem to 
“at birth” as ap- 
plied to the appearance of the cuboid on 
our chart. 

For practical purposes Mr. Flecker’s 
criticisms, with the exception of sex differ- 
ences, seem to be of relatively minor impor- 
tance, and as long as human beings exhibit 
normal variations incident to race, age, 
sex, and geographical distribution, it is 
likely that criticisms such as Flecker has 
made will continue. After all, if the publi- 
cation of this chart will only serve to 
stimulate interest in the subject and thus 
further standardize our knowledge con- 
cerning it, we will feel well repaid for our 
efforts. 


Mayo Clinic 
Rochester, 


Joun D. Camp 


Minn. 


THE X-RAY UNIT OF THE HOSPITAL OF 
THE UNIVERSITY OF MICHIGAN 
After four months of remodeling and instal- 
ling new equipment, the University of Michigan 
Hospital . . . opened recently its new x-ray de- 
partment, which i is said to be unexcelled by any 
similar installation in the country. 
The new unit is featured by a novel Linas of 


ence and privacy for patients and pe quick 
processing of the x-ray films. From waiting 
rooms the patients are directed to private dress- 
ing rooms from which they pass as called by 
private corridors to the proper department. A 
complete “traffic system”’ of lights, which indi- 
cate what rooms are in use to all offices of physi- 
cians and the directing staff, makes possible 
quick routing of patients, so that routine x-ray 
examinations may be made at the rate of 
twenty an hour. 

Rapid development of films to aid physi- 
cians to make an early diagnosis is made posst- 
ble by a modern dark room, provided with dry 
air from which all moisture has been chilled out 
by special refrigerating machinery. Once in 
operation for the day, the room need never be 
lighted or work stopped, the completed films 
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being passed out through a double-doored, 
light-tight well for final rinsing anddrying. From 
the drying rack they may be taken directly to 
the physicians’ offices, each of which has its 
own viewing apparatus, so that a report may be 
given in a fraction of the usual time needed. 
~ Among other details of the equipment are 
lead lined rooms which confine the rays of high 
voltage treatment apparatus, with lead glass 
windows through which the doctor or techni- 
cian may observe the patient, a room in which 
x-ray films of the chest of bed-ridden patients 
may be taken through the bed by apparatus 
beneath the floor, special equipment for locat- 
ing foreign bodies in the eye, and automatic 
apparatus, which, as soon as one patient's films 
are made, resets itself for the second stereo- 


scopic exposing. Memorializing Dr. Preston M. 
Hickey, for many years head of the depart- 
ment, is a staff library which will contain publi- 
cations on roentgenology, given by Dr. Hick- 
ey’s friends, former associates and assistants, 
and a complete set of special x-ray studies of 
normal and diseased parts for reference. Class- 
rooms, and research laboratories for medical 
students are also provided within the depart- 
ment. The memorial bas-relief of Dr. Hickey, 
presented this last year by the American Roent- 
gen Ray Society, has been hung in the special 
conference room set aside for the members of 
the hospital staff who wish to review the ex- 
amination of their patients with members of the 
roentgenology staff.— Science, April 22, 1932, 
75) 431. 
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BOOK REVIEWS 


Books Received Are Acknowledged under Heading: Books Received. This must be regarded as a sufficient return 


for the courtesy of the sender. Selections will be made for review in the interests of our readers as space permits, 


A Srupy OF THE PARA-NASAL 
Sinuses AND Masrorips. By Amedee 
Granger, K.C.B., K.C.I., M.D., F.A.C.R., 
Professor of Radiology, Louisiana State Uni- 
versity Medical Center; Director of the De- 

‘partment of Radiology, Louisiana State 

Charity Hospital, New Orleans. Cloth. Price, 

$5.50. Pp. 186, with 113 illustrations. Phila- 

delphia: Lea and Febiger, 1932. 

In this volume, Dr. Granger supplies a much- 
needed addition to roentgenological literature 
since it is the first text dealing extensively with 
the paranasal sinuses to appear in this country. 
The author culls his material from a large col- 
lection of cases including 6,000 sinus examina- 
tions and 1,800 mastoid studies. His investiga- 
tions over a ten-year period which led to the 
development of his special techniques are given 
in some detail. 

The first 108 pages deal with the sinuses, and 
much emphasis is laid on the 23 degree and 107 
degree positions which are favored because 
they reveal pathology in the ethmoid and 
sphenoid regions that, in the author’s opinion, 
cannot be shown by other methods. Photo- 
graphs illustrate the exact technique, and valu- 
able roentgenograms of injected skulls outline 
the locations of the various sinuses in both posi- 
tions. Older techniques are treated rather 
sketchily, and perhaps a bit unfairly, but a 
good case is made out for the importance of 
studying the Granger line in the presence of 
sphenoid disease. A head board is described 
which makes it possible to obtain sinus exami- 
nations of heads of various shapes in exactly 
the same position. 

The section on mastoids develops a relatively 
simple method for making a complete mastoid 
examination. A head board is described which 
may be used for the Law position, the Arcelin 
position and for a new position designed by the 
author, which gives a good view of the deeper 
parts of the petrous portion of the temporal 
bone with less discomfort to the patient than 
the Arcelin position. Valuable roentgenograms 
of skulls placed in all of these positions with all 
landmarks clearly designated are included in a 
series of plates that show many forms of mas- 


toid pathology. Emphasis is laid on the value 
of the Arcelin projection in diagnosing otitis 
externa, periostitis, labyrinthitis and acoustic 
neuroma. Considerable space is devoted to 
mastoiditis in infancy and a roentgenographic 
technique is described. A rather unconvincing 
chapter deals with roentgen therapy in the 
treatment of this type of infection in infants. 

Unfortunately, films of the skull must be 
studied in their original form if all of the finer 
details are to be visualized and many of the en- 
gravings fall far short of their purpose. This 
defect and a rather incomplete bibliography 
are relatively unimportant faults in this val- 
uable little book which any roentgenologist 
can read with profit. 


CuHares L. Martin 


RONTGENDIAGNOSTIK DER ERKRANKUNGEN IN- 
NERER OrGANE IN TABELLEN UND SKIZZEN, 
Von Dr. Emmerich Markovits, Vorstand 
des Réntgenlaboratoriums im Krankenhause 
des stadt. Armenheimes in Budapest “‘wis- 
senschaftlicher Mitarbeiter’ des Zentral- 
Réntgeninstitutes des Allgemeinen Kranken- 
hauses in Wien. Mit einem Geleitwort von 
Hofrat Prof. Dr. G. Holzknecht, Vorstand 
des Zentral-Réntgeninstitutes des Allge- 
meinen Krankenhauses in Wien. Second, en- 
larged edition. Paper, price M. 15; bound 
M. 7.50. Pp. 223; with 42g illustrations. 
Leipzig: Georg Thieme, 1931. 

This book on roentgen diagnosis contains not 
a single roentgenogram yet its 42g illustrations 
cover well the field of roentgenography of the 
internal organs. The author has executed 
sketches in diagrammatic or semidiagrammatic 
style which outline the position, contour and, 
to a certain extent, the density of lesions. The 
simplicity of the sketches with omission of non- 
essentials makes for clearness and emphasis of 
the point to be illustrated. 

Instead of descriptive text the subject matter 
is treated almost entirely in outline form by 
means of tables. This assures greatest detail 
and accuracy in the smallest possible space. 


There are tables of pathologic changes, of 


symptoms, of roentgen findings, and of differ- 
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ential diagnosis. The differential diagnosis 
tables include, for example, in the case of pul- 
monary tuberculosis, separate tables for dis- 
tinguishing it from chronic stasis, broncho- 
pneumonia, miliary neoplasm, lung tumor and 
abscess. 

The study of the heart includes tabulation of 
measurements of cardiac size in adults and chil- 
dren, comparison of cardiac size to body size and 
body weight, comparison of hearts in the sexes, 
and others too numerous to mention. A like 
completeness characterizes the handling of the 
gastrointestinal tract and other internal or- 
gans. 

This newer edition was of course necessitated 
by many advances in the science since 1927 
when the first edition was published. All roent- 
genologists should find such a reference work a 
valuable asset. 


W. Hay 


Diz RONTGENDIAGNOSTIK DES VERDAUUNGS- 
KANALS, EINSCHLIESSLICH DER LEBER UND 
pER GALLENWEGE. (The Roentgen Diagno- 
sis of the Gastrointestinal Tract, including 
the Liver and the Biliary System.) Von Pri- 
vatdozent Dr. H. U. Albrecht, Oberarzt an 
der medizinischen Universitatsklinik Frank- 
furt a. M. Mit einem Geleitwort von Profes- 
sor F. Volhard. Paper, price M. 56; bound, 
M. sg. Pp. 493, with 828 illustrations. Leip- 
zig: Georg Thieme, 1931. 

Albrecht’s monograph on the ulcer problem 
was reviewed recently in these columns. In the 
present publication, he has undertaken a more 
general and extensive survey of the alimentary 
canal and the biliary system. The same con- 
vincing style and wealth of excellent illustra- 
tions prevail throughout the book. 

The author, in common with most European 
roentgenologists, emphasizes the need for care- 
ful roentgenoscopy, films being used only for 
fine differential diagnoses and for a record of 
findings. Taking of rapid detail exposures at 
the moment of observation after the method of 
Berg is stressed as of great value. 

The newer method of study of the alimen- 
tary tract by means of a small amount of con- 
trast medium to bring out mucosal relief is 
given a major place in the work. The excellent 
results of this method in the hands of the author 
are revealed by the illustrations which show 
coordination of the right amounts of contrast 
material, correct pressure, and exposure con- 
trolled by roentgenoscopic study. Many nor- 
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mal and pathologic changes well demonstrated 
make this book a valuable addition to the well- 
equipped library of the gastroenterologist and 
roentgenologist. 


E. W. 


Das RONTGENOGRAPHISCHE BEWEGUNGSBILD 
UND SEINE ANWENDUNG (Flachenkymo- 
graphie und Kymoskopie). (The Roentgeno- 
graphic Motion Picture and Its Application. 
(Plane Kymography and Kymoscopy). 
(Fortschr. a. d. Geb. d. Réntgenstrahlen, Er- 
ganzungsband 41.) Von Dr. Pleikart Stumpf, 
Réntgenfacharzt in Miinchen, Wissenschaft- 
licher Assistent am Institut fiir physikalische 
Therapie und Réntgenologie der Universitat 
Miinchen. Mit einem Geleitwort von Dr. 
Gottfried Boehm, a. o. Professor der Univer- 
sitat Miinchen. Paper, price M. 15.00; bound 
M. 17.00. Pp 78, with 117 illustrations. 
Leipzig: Georg Thieme, 193 
The desire to produce roentgen motion pic- 

tures of, for instance, the heart and intestinal 

tract is quite old; however, only recently has 
modern technique given us a solution of this 
problem. It still has the disadvantage of re- 
quiring expensive and cumbersome apparatus 
not to mention the necessity of long exposures 
over the same skin area. Stumpf has worked on 
this problem for many years, and basing his 
investigations on the researches of Gott and 
Rosenthal (1912) he succeeded in developing a 
method, the so-called “‘plane kymography,” 
which permits an analysis of moving organs in 
the roentgenogram. The principal tool is a spe- 
cial grid, by means of which only one small part 
of the outline of the organ to be examined is 
recorded on the film. By moving grid of film at 
a definite speed the motion of the organ is pro- 
duced on the roentgenogram. The apparatus 
designed after many trials and tests is de- 
scribed in detail; then follow well-illustrated 
chapters on kymographs of the heart, esoph- 
agus and stomach. The movements of the 
diaphragm and the act of swallowing are also 
analyzed. The method lends itself likewise, as 
shown in the concluding chapters, to stereo- 
scopic views. There is no doubt that this new 
method fills a gap in our diagnostic procedure, 
because it enables the roentgenologist to re- 
cord on the film phenomena which so far could 
only be demonstrated on the fluoroscopic 
screen. This monograph is a well-written de- 
scription of kymography applied to roentgen- 
ology which can be recommended to all inter- 
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ested in the latest perfection of our diagnostic 
technique. 
Ernst A. PoHLe 


LEHRBUCH DER RONTGENSTEROSKOPIE. (Text- 
book of Roentgen Stereoscopy.) Von Dr. 
Max Cohn, Dirig. Arzt der Réntgen-Abt. 
am Stadt. Krankenhaus im Friedrichshain, 
Berlin, and Dr. Walther Barth, Physiker der 
I. G. Farbenindustrie Aktiengesellschaft 
(Agfa-Filmfabrik). Paper, price M. 30.; 
bound, M. 33. Pp. 323, with 193 illustrations. 
Leipzig: Georg Thieme, 1931. 


ATLAS DER RONTGENSTEREOSKOPIE. (Atlas of 
Roentgen Stereoscopy.) Von Dr. Max Cohn. 
I. Series, with 20 negatives and a stereoscope. 
Price, M. 22. Leipzig: Georg Thieme, 1931. 


Stereoscopic examinations are used in the 
roentgenologist’s daily practice; and yet how 
many have stopped to analyze the fundamental 
ideas which led to the development of the 
method as it is today? For this reason alone the 
book by Cohn and Barth, a physician and a 
physicist, should fill a definite gap in our litera- 
ture. There is no need of going into a detailed 
discussion of the valuable material collected 
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by the authors. Suffice it to say that your re- 
viewer has not before seen so clear and concise 
an analysis of the principles underlying stereo- 
scopic views. As a matter of fact, this publica- 
tion is in all probability the first textbook deal- 
ing with roentgen stereoscopy exclusively. Nu- 
merous sketches and drawings illustrate the 
text and most of the roentgenograms shown 
are of excellent quality. One of the authors 
(Barth) has collected all papers dealing with 
roentgen stereoscopy published in the world 
literature and the list, covering 18 pages, is 
found at the end of the book. 

As a most desirable supplement of the text- 
book appears the first section of the “Atlas of 
Roentgen Stereoscopy” with 20 film dianega- 
tives and one small hand stereoscope. It is 
packed in a small box of about § x 8 inches and 
the individual film holding the two views side 
by side is approximately 33 x 43 inches. The 
pictures are beautiful and some of the views 
give a most astonishing stereoscopic effect. If 
the authors intended their work to serve as a 
recommendation for the use of stereoscopy in 
roentgenology, it seems safe to predict that 
their endeavor will be successful. 


Ernst A. Poute 
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Department Editor: 


TECHNIQUE OF RADIUM TREATMENT 
OF CERVICAL CANCER 


By FRANK EDWARD SIMPSON, M.D. 


CHICAGO, ILLINOIS 


ANY surgeons believe that radium 

gives the best outlook for the patient 
in all stages of cancer of the cervix. Such 
diverse radium techniques have been de- 
scribed that it would seem desirable to 
create, if possible, a more standardized 
method of irradiation. Among procedures, 
the advisability of which one may question, 
even though recommended by excellent 
radiation therapists, are the following: 

1. The use of small quantities of radium 
such as 50 mg., for long periods of time in 
the vagina or cervix. This technique is 
based on the theory of the increased radio- 
sensitivity of cells during mitosis. Is it not 
likely, however, that the dangers of trauma, 
infection aud metastasis, incident to this 
method, far outweigh its theoretical ad- 
vantages? lew operators who are experi- 
enced would treat oral cancer by applying 
so mg. of radium. Should we recommend 
this method in cervical cancer? 

2. Dilatation of the cervix for introduc- 
ing radium tubes. If the cervix is obscured 
by the cancer, a good deal of traumatism 
ensues in the attempt to find the cervical 
opening. Dilatation adds to the trauma. 
May not this procedure be dangerous to 
the patient by favoring metastasis? 

3. Frequent invasion of the cervical canal 
for the placing of radium tubes. Some 
operators withdraw the radium tubes from 
the cervix daily for five days in succession 
and replace them. May this not add tre- 
mendously to the dangers of infection? 

4. The use of only one portal 
terior of the cervix 


the in- 
for the irradiation of 
cervical cancer. If the cancerous cervix is 
irradiated from the fornices, cannot a much 
greater dose be given safely because the 
lateral aspects of the cervix furnish new 
portals? 


/ 


5. The use of very large doses in the cer- 
vical canal. We consider 5,000 mc-hr., as 
recommended by some authors, more than 
twice the safe amount of radiation that can 
ordinarily be given in the cervix. 

6. The implantation of radium needles in 
the cervix or parametrium. In our opinion, 
this is a dangerous procedure except under 
very special circumstances. Implantation 
of diffuse tumors with radium needles, 
where the limits of the infiltration cannot 
easily be determined, is contraindicated, 
especially if the radium puncture is likely 
to introduce further infection. In a widely 
copied technique, used out in a foreign clinic, 
the following procedures are advised: 

Treatment is begun by “disinfection” of 
the vaginal cavity, dilatation of the cervix 
and the introduction into the uterus of 
three radium tubes, arranged tandem and 
containing a total of about 30 mg. Vaginal 
irradiation 1s accomplished by placing from 
two to five tubes, containing a total of from 
25 to 60 mg., in the vaginal vault. The intra- 
uterine applicator and the vaginal tubes 
are removed daily and disinfected. A vag- 
inal douche is given and the applicators 
are reinserted. Irradiation is carried out 
over a period of five consecutive days. 
Approximately 8,000 mg-hr. are adminis- 
tered. As a result of this technique, one is 
surprised to learn that “not more than 

2 per cent of primary deaths are caused by 
infection,” but not surprised that ‘phlebitis, 
pelvic cellulitis, periuterine abscess and pel- 
vic peritonitis are occasionally met with.” 

In devising a method of attack with ra- 
dium in cervical cancer, would it not be 
well to eliminate, as far as possible, the 
dangers of traumatism, infection, metas- 
tasis and overdosage? 

With these dangers in mind, we have 
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tried to develop a method of irradiating 
cervical cancer which will minimize them 
as far as possible. 

In examining suspected cervical cancer, 
we advocate the gentlest possible use of the 
speculum and the examining finger. We 
believe it is futile to try to “clean up” the 
vagina by douches prior to irradiation. We 
deplore curetting the growth or “pulling 
down” the cervix with the tenaculum for- 


7 


—, 


Fic. 1. Lead radon tubes with introducer for intra- 
uterine irradiation. A silk ligature for withdrawal is 
threaded in the metal screw cap on the end of the 


lead tube. 


ceps. We believe the cancerous cervix 
should not be dilated for the introduction 
of radium. The cervical canal should pri- 
marily be invaded only once. If repetition 
of the intracervical irradiation is found 
necessary, it should be delayed for at least 
two or more weeks. Cauterization of cervi- 
cal cancer is, in our opinion, unnecessary 
and dangerous. The cervix or parametrium 
should not be implanted with radium nee- 
dles except under rare conditions, such as 
the persistence of a small node after treat- 
ment is nearly completed and the field is 
relatively sterile. Our method of attack is 
by surface irradiations against the cervix 
and vaginal vault and within the uterine 
canal with a large amount of radon. The 
cervix is exposed very gently with a long 
bladed bivalve speculum, the posterior 
blade being reinforced with a gold plate, 
4 mm. thick, to protect the rectum. An 
applicator measuring 1.5 X2 X2.§ cm., and 
containing 1000 mc., is grasped with an 8 
inch rat-toothed forceps and placed care- 
fully against the cervix or in one lateral 
fornix. Both the speculum and the forceps 
holding the radon applicator are left in the 
vagina and held in firm position by tam- 
pons and gauze during the entire irradia- 
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tion which lasts only fifty minutes. One 
strip of a T binder, dependent from the 
patient’s shoulders, holds the speculum and 
a second strip holds the forceps securely in 
place. Biopsy is done at this time. A 
second irradiation is given in a few days, 
the radon being placed against the cervix 
or in the other lateral fornix. Sometimes 
four instead of two irradiations at intervals 
of a few days are given, the same quantity 
of radon being applied for one half the time. 
In the course of a few days or weeks 
the cervical canal, if obstructed, becomes 
patent from the irradiations against the cer- 
vix. A lead radon tube, bent to the desired 
curve and containing approximately 600 
mce., is then introduced without dilatation 
into the entire uterine canal. Tampons and 
gauze in the vagina hold the lead tube in 
the uterus where it remains three hours. 
The technique must of course be modified 
to suit individual cases. 

The lead radon tube for intrauterine 
irradiation and the introducer for holding 
the tube were described in a previous arti- 
cle.! Recently we have modified the intro- 
ducer by adding an obturator which ejects 
the lead radon tube (Fig. 1.) 

The lead radon tubes have an outside 
diameter of 4 mm., and are made in dif- 
ferent lengths for holding from two to five 
enameled silver radon tubes. One may thus 
irradiate the entire uterine canal. The lead 
radon tube can be readily bent and intro- 
duced into the uterus as easily as a sound. 
By the use of flexible tubes made of lead the 
objection to rigid gold tubes is overcome. 
The usual cycle of irradiation around the 
pelvic girdle may be given with the radon 
bomb and roentgen rays. 

The technique described does not require 
hospitalization. Most cases continue their 
daily occupation while under treatment. 
In patients who need hospitalization, it 
it may be doubted if radium will have more 
than a palliative effect, although no rules 
covering all contingencies can be laid down. 
Most of all, one should strive not to injure 
patients by injudicious radium treatment, 
which may cause great suffering. 

1 Simpson, F.EF., and Flesher, R.E. 7.4m. M. Ass., 1926, 50, 1005: 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


FRIMANN-DaAHL, J., and Forsperc, R. Xan- 
thomatosis with defects in the cranial bones. 
Acta radtol., 1931, 72, 254-262. 

A brief general review is given of the symp- 
tomatology, pathological anatomy and patho- 
genesis of Schiiller’s disease or xanthomatosis. 
The history is then given of a case in a girl 
fourteen vears of age. She had suffered a trauma 
in the left temporal region at the age of five. 
There was a history of tuberculosis on the 
father’s side of the family. In the beginning of 
the present illness the tenderness and spontane- 
ous pain were localized at the site of the old trau 
ma and it was here that later roentgen examina- 
tion showed the most serious changes in theskull 
The further course of the disease showed slowly 
increasing intracranial pressure. The patient 
showed most of the symptoms described in the 
cases of Schiller, Christian and Rowland. She 
had diabetes insipidus, exophthalmos and re- 
tardation of growth. Roentgen examination 
showed typical map-like skull. Other points in 
favor of the diagnosis of xanthomatosis are the 
negative Wassermann in the blood and spinal 
fluid, the lack of Bence-Jones bodies in the 
urine and last but not least the high blood 
cholesterol indicating a disturbance of lipoid 
metabolism. 

Roentgen treatment is being tried. As soon as 
the results are known they will be published. 
Audrey G. Morgan. 


Det Buono, Pierro. Di alcune particolari al- 
terazioni scheletriche nelle reticulo-endote- 
liosi. (Changes in the bones in reticulo-en- 
dotheliosis.) Radiol. med., Mav, 1931, 78, 
614. 

This disease 1s called Schiller’s disease, or 
more commonly Christian’s disease in America, 
but as a matter of fact the first case was de- 
scribed by Hand in 1893. It presented the 
characteristic triad of softening of zones of the 
skull, polyuria and exophthalmos. The patient 
was a child three years of age who after a severe 
case of measles presented thirst and polyuria, 
bilateral exophthalmos, weakness and arrest of 
growth. His skin was bronzed and his abdomen 


covered with an eruption resembling that of 
scabies. The child died of bronchopneumonia 
and autopsy showed zones of softening of the 
parietal and frontal bones due to a mass of 
yellow substance which had originated in the 
dura and eroded the bone. The first cases de- 
scribed by Schiller were published in 1915. The 
first was in a boy of sixteen who at the age of 
six had fallen from a height of 4 meters and 
struck on his abdomen. He began to have noc- 
turnal enuresis, his growth was arrested and he 
showed beginning symptoms of adiposogenital 
dystrophy. Roentgen examination of the skull 
showed zones of transparency in the parietal 
bones which were soft on palpation. On both 
sides of the clavicles there were soft masses be- 
neath the skin which appeared to be lipomata. 
His second case was in a child five years of age 
who at the age of two had had a severe attack 
of convulsive coughing followed by exophthal- 
mos, thirst and polyuria with moderate en- 
largement of the liver and spleen. 

There were zones of softening in the skull, 
particularly in the parietal bones, which on 
roentgen examination showed complete dis- 
appearance of bone substance, while the profile 
of the base of the skull showed erosions of the 
sphenoid and roof of the orbit. Similar destruc- 
tive lesions were found in the pelvis and the 
upper third of the right femur. The optic nerve 
was atrophied. Wassermann reaction was nega- 
tive. 

The author reviews the other cases that have 
been described in the literature, about 30 in all. 
He concludes that this syndrome is caused by 
an accumulation of fat in the bones and pa- 
renchymatous organs brought about by hyper- 
trophy of the reticulo-endothelial cells due to 
disturbances of fat metabolism. The best treat- 
ment is roentgen therapy which may act di- 
rectly or indirectly through the vegetative cen- 
ters of the midbrain.—Audrey G. Morgan. 
GoaLtwin, Harry A. Some contributions to the 

art of localizing ocular foreign bodies. Arch. 

Ophth., Aug., 1931, 6, 221-243. 

Localization of ocular foreign bodies by the 
present methods is only approximate unless the 
foreign body happens to lie in the principal 
horizontal or vertical section. With orthogra- 
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phic projections the object may appear within 
the eye ball on all three views and yet be extra- 
ocular. By use of the meridional section which 
passes through the foreign body the exact rela- 
tion to the periphery of the eye ball can be 
found. The author’s meridional localization 
chart combines this new and important feature 
with the older method. The reverse side of the 
chart contains projections which are enlarged, 
thus diminishing the error in plotting. 

The square root rule is given as a means of 
determining whether a foreign body is intra- 
ocular in cases where meridional localization 
cannot be done or as a check on graphic local- 
ization. If a point is a, 4 and c’ from the prin- 
cipal, vertical, horizontal and equatorial sec- 
tions, respectively, then its distance from the 
center of the eyeball is \/a2+82+c’?. If this 
square root is less than 12.4 the point is extra- 
ocular. Other useful algebraic formulas are 
given for localizing or checking the position of 
a body mathematically. 

Further refinements in the methods give cor- 
rections for extreme myopia and hyperopia. 
More precise measurements require the use of 
the Wessely keratometer which the author 
strongly recommends. 

The Vogt bone free method for bodies in the 
cornea is described and some modifications of 
technique are given. 

Opthalmoscopic localization of foreign bodies 
is described in detail, using the principles of 
refraction and without recourse to the roentgen 
ray. 

The author also describes a simplified local- 
izing apparatus, a drawing board and a viewing 


box.—E. W. Hall. 


NECK AND CHEST 

Pareuti, Sitvio. Su di un caso di paralisi uni- 
laterale della faringe. (A case of unilateral 
paralysis of the pharynx.) Radio/. med., June, 

1931, 78, 701-707. 

The author describes the physiology and 
roentgenology of normal deglutition and de- 
scribes a case of unilateral paralysis of the 
pharynx in a young woman of twenty-five. 
Three years before she had had a peritonsillar 
abscess on the left side. The present illness be- 
gan two months ago and was preceded by vio- 
lent gastric pain with fever and vomiting which 
lasted two days. 

For a few days after this attack she had a 
nasal voice and regurgitated liquid through her 
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nose. These symptoms passed off but she had 
marked difficulty in swallowing liquids, less in 
swallowing solids. Roentgenoscopic examina- 
tion of deglutition did not show anything ab- 
normal; the movements of the hyoid and larynx 
were normal. There seemed to be nothing ab- 
normal in the deglutition of liquids except that 
the opaque column moved a little less rapidly 
than normal. The epiglottic folds filled and 
emptied regularly. But the injection of the 
pyriform sinuses persisted very markedly. It 
did not pass on even when saliva or further 
opaque liquid was swallowed. Lateral and an- 
teroposterior roentgenograms are included. The 
anteroposterior projection showed that the in- 
jection persisted only on the left side. Solid and 
pasty foods descended slowly and with some 
difficulty but without leaving any residue. 
When the patient was seen again much later, 
roentgen examination showed a certain amount 
of retardation in the left pyriform sinus, but it 
was insignificant and lasted only a short time. 
The author discusses the mechanism of the 
condition and concludes that it was due to 
paralysis limited essentially to the lower con- 
strictor of the pharynx on the left side. It was 
probably a peripheral paralysis from diph- 
theria.—.dudrey G. Morgan. 


Orrone._o, Pierro. Un caso raro di ernia pul- 
monare dell ’apici destro. (A rare case of 
pulmonary hernia of the right apex.) Radiol. 
med., Aug., 1931, 78, 1054-1060. 


The author describes an unusual case of right 
cervical pulmonary hernia discovered on roent- 
gen examination of a girl nine years of age who 
had diffuse rales all over the lungs. Another 
examination of the patient a year later did not 
show a trace of the hernia. It was probably a 
spontaneous intermittent hernia such as has 
been described by Marel and Lavallé. —./udrey 
G. Morgan. 


Wiewiorowski and Bopecker. Uber den 
Rontgenkataster in der Tuberkulosebekimp- 
fung. (On the roentgen record file in combat- 
ting tuberculosis.) Fortschr. a. d. Geb. d. 
Roéntgenstrahlen, June, 1931, £3, 679-702 


Based on their experience in the Police De- 
partment of the city of the Bremen, and taking 
into account the more recent publications in 
the medical literature, the authors discuss the 
value of periodic roentgen examinations of the 
chest and the importance of routine filing of 
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the records obtained. The following conclusions 
are reached: 

(1) If a new person is admitted to any or- 
ganization in which the various members are 
in daily contact or housed together, a prelim- 
inary roentgenoscopic and roentgenographic 
examination of the chest is advisable to rule 
out the presence of tuberculosis. 

If such a procedure has not already been 
introduced, a routine examination of all mem- 
bers of the organization (military, police, stu- 
dent corps, schools, etc.) is to be recommended. 

(3) Cases of active tuberculosis, especially if 
carriers of bacilli, should be segregated and 
subjected to treatment. Cases with inactive 
lesions should be submitted to periodic exam- 
jnations. 

(4) Such examinations at one or two year 
intervals are indicated for the entire personnel 
to detect the possible appearance of new bacilli 
carriers. 

(s) Cases of inactive tuberculosis should 
never be admitted to occupations requiring 
hard labor or forced activity. 

The question as to whether the endog- 
enous or the exogenous infection plays the 
more important role in the etiology and dis- 
semination of tuberculosis is not as yet settled. 
The marked decrease in the cases of tubercu- 
losis in the Police Department of Bremen since 
1929 (date of introduction of roentgen record 
filing) seems to support the theory of the exog- 
enous infection. 

The supervision of sport activity of all 
noon with a suspicious lung involvement 
merits particular consideration.—T. Leucutia. 
LacHMANN, Ernst. Atypische Tuberkulose, 

Lungenmetastasen vortiuschend. (Atypical 

tuberculosis simulating lung metastases.) 

Fortschr. a. d. Geb. d. Rontgenstrahlen, April, 

1931, £3, 407-410. 

Three cases of tuberculosis of the lungs which 
showed, in the roentgenograms, a metastasis- 
like appearance are briefly described and illus- 
trated. One of the cases later came to post 
mortem, the specimen of the lungs disclosing 
that the rounded shadows observed in the 
roentgenograms were due to encapsulated 
caseous tuberculous foci. 

A brief review of the literature revealed that 
a case of Jaksch-Wartenhorst which at first 
was diagnosed as cysticercosis, at post mortem 
likewise proved to be an atypical tuberculosis. 
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The conclusion is reached that multiple 
rounded shadows of the lungs are not pathog- 
nomonic of tumor metastases since they may 
occur in atypical tuberculosis and more rarely 
in other conditions (lues, lymphogranuloma- 
tosis, etc.).—T. Leucutia. 


Maino, Mario. La prognosi radiologica della 
tubercolosi polmonare. (Roentgen prognosis 
of pulmonary tuberculosis.) Radiol. med., 
Aug., 1931, 78, 989-1013. 


Roentgen prognosis in tuberculosis is not 
only possible but is quite reliable if made after 
repeated examinations. Prognosis based on a 
single examination is not reliable. A prognosis 
of good, bad or reserved may be made, based 
on the extent and type of the lesions, and on 
whether they increase in extent and severity on 
successive examinations. Among about 3,000 
cases examined by the author a favorable prog- 
nosis was confirmed in 88 per cent, a reserved 
prognosis in 65 per cent, and a bad prognosis in 
go per cent. It is easier to make a prognosis in 
very mild or very severe cases than it is in 
those of moderate severity, because mild cases 
are pretty sure to recover with good treatment 
and where the lesions are very extensive and 
very far advanced the patient is pretty sure to 
die, while in cases of moderate severity many 
incalculable factors may affect the later course 
of the disease.— Audrey G. Morgan. 


He tp, A. Die chronische Miliartuberkulose der 
Lungen und ihre Beziehung zu Rankes 
Lehre. (Chronic miliary tuberculosis of the 
lungs and its relation to the theory of 
Ranke.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
June, 1931, £3, 703-728. 


/ 


After a brief résumé of the case reports in 
16 cases of chronic tuberculosis with miliary 
dissemination, in 3 of which the lesion has en- 
tirely healed (leading to calcification of the 
miliary nodules), the author discusses in 
lengthy detail the theory of Ranke as well as 
the several modifications made by the various 
investigators. In the cases mentioned, three 
clinical phenomena were of noteworthy impor- 
tance: the demonstration of an increased hilar 
shadow asa starting point of the dissemination; 
the time of dissemination (occurring one to two 
decades after the primary infection); and, fi- 
nally, the repeated mild ex xacerbations between 
the time of primary infection and generaliza- 
tion. In analyzing the significance of these 
phenomena and attempting to co-ordinate 
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them with the theory of Ranke, the author 
gives expression to the following opinion: 
Chronic miliary tuberculosis occupies a posi- 
tion which is intermediate between the acute 
forms of early and late generalization, that is, 
it shows a definite relation to the primary in- 
fection as is the case in early generalization 
and at the same time it shows all the signs of 
a well-developed immunizing resistance as is 
observed in late generalization. In other words, 
it represents a progressive protracted form of 
the secondary stage.—T. Leucutia. 


BArsony, THEODOR, and KoppeENSTEIN, 
Ernst. Die Lageveriinderungen der Lun- 
genspalten und der Lungenhili bei Schrump- 
fungsprozessen. (The changes in position of 
the lung fissures and of the lung hila in 
fibrotic processes.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, April, 1931, £3, 417-434- 


The authors studied in detail the changes in 
position of the lung fissures and hila occurring 
in fibrosis of various portions of the lung and 
found that in fibrosis of the upper lobe there is 
an upward, and in fibrosis of the lower lobe a 
downward displacement. The changes are 
especially well demonstrated in the lateral 
view. In case of marked fibrosis of the upper 
lobe the hilar root may be displaced as high as 
the aortic knob, while in case of very pro- 
nounced fibrosis of the lower lobe, it may be 
obscured by the cardiac shadow. The article is 
richly illustrated with roentgenograms and di- 
agrams showing various positions of the inter- 
lobar septa and of the hila.—T. Leucutia. 


Arnone, G., and Martina, M. La linea capil- 
lare nella tubercolosi polmonare. (The capil- 
lary line in pulmonary tuberculosis.) Radiol. 
med., Sept., 1931, 78, 1211-1224. 


In the diagnosis of inflammation of the vis- 
ceral folds of the pleura, special attention has 
been given for the past few years to the capil- 
lary line which is a very delicate filiform line 
at the lesser interlobar incisure. Later observa- 
tion has shown that capillary lines may also be 
seen at the incisure of the vena azygos lobe, 
and at the greater interlobar incisures. Accord- 
ing to the majority of authors such lines repre- 
sent the minimum limit of visibility of the 
pleural folds and from a clinical point of view 
the transition stage from the normal to the 
pathological. They are seen in different diseases 
of the pleura and lungs in tumors and heart 
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disease, but chiefly in tuberculosis, both mani- 
fest and latent, and sometimes in individuals 
who are apparently normal with no objective 
or subjective symptoms. 

An exhaustive study of the capillary line in 
children has been made by Busi. In this article 
the authors study the capillary line in tuber- 
culosis in adults. It is profusely illustrated and 
followed by an extensive bibliography of the 
subject. They conclude that horizontal capil- 
lary lines, whether ascending or descending, 
indicate an adhesive process, irregular lines a 
process of retraction of the immediately ad- 
jacent lobules, and double lines a process of 
thickening of the folds which cover the edges 
of the lungs. In adults predisposed to tuber- 
culosis the capillary line indicates a maximum 
degree of thickening of the folds of the pleura, 
the folds of the interlobar cupola as well as 
those of the edges of the lungs, and this thick- 
ening is caused by a tuberculous toxemia or 
more frequently a lymphangitis or an inflam- 
mation of the pleura of the incisure. In any 
case, the capillary line in the tuberculosis pa- 
tient shows a subpleural process in the adjacent 
parts.— dudrey G. Morgan. 


Casati, ANNIBALE. I signi radiologici della 
sclerosi polmonare. (Roentgen signs of pul- 
monary sclerosis.) Radiol. med., June, 1931, 
18, 792-824. 

The author makes a distinction between ci- 
catrization and sclerosis. He says that there 
is no true sclerosis of the lung in the anatomico- 
pathological sense, such as that seen in the 
liver and kidney. What is ordinarily called 
sclerosis is only extensive cicatrization. What 
is ordinarily called sclerosis of the lung does 
not cause any characteristic clinical picture so 
the only means of diagnosis is by roentgen ex- 
amination and even in that way diagnosis is 
often difficult. An accurate diagnosis can often 
be made, however, from an analytical study of 
the size, form, site, and motility of the opacities 
demonstrable by roentgen examination. But 
they are cases in which it is not possible to 
make a differential diagnosis because of ana- 
tomico-pathological condition such as a lack 
of clear differentiation between productive tu- 
berculosis and fibrosis or because of conditions 
incident to roentgen projection such as the 
superposition of shadows due to concomitant 
lesions of different kinds. Roentgen pictures of 
cicatrizations of different form and extent are 
given.—Audrey G. Morgan. 
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Britton, JAmMeEs A., and Heap, Jerome R. 
Pneumoconiosis; the delayed development 
of symptoms. ‘7. dm. M. Ass., June 6, 1931, 
96, 1938-1939. 


It has usually been considered that long ex- 
posures to mineral dust were necessary to the 
production of pneumoconiosis, since the symp- 
toms appeared many years after the beginning 
of exposure. The authors report 4 cases in 
which the exposure was of relatively short dur- 
ation, the shortest being four months, and in 
which signs and symptoms developed many 
years later. These cases suggest the need for 
more careful study of cases with short exposure 
with the idea of revising the present views on 


the subject.—E. W. Hail. 


LyncH, KENNETH M., and Smirn, WILLIAM A. 
Pulmonary asbestosis. .4m. Rev. Tudberc., 
June, 1931, 23, 643-659. 


The authors state that the chief symptoms 
in pulmonary asbestosis are: (1) cough of vary- 
ing intensity; (2) slight dyspnea which becomes 
progressively more marked; (3) slight expecto- 
ration, becoming, in time, quite copious. Less 
common symptoms are: (1) loss of weight; | 
slight fever. 

The physical findings are as follows: (1) di- 
minished expansion; (2) impaired resonance 


2) 


over the lower lobes; (3) coarse and creptitant 
rales; (4) occasionally, friction rubs and crepi- 
tation. 

There have been 18 cases studied at necropsy 
in this country. The cause of death in these 
cases was: pulmonary tuberculosis (3); lobar 
pneumonia (3); lobular pneumonia (3); trau- 
matic (1). In 7, the cause was undetermined 
or unstated. 

It is also interesting to note that the “‘golden 
yellow bodies” probably pathognomonic of 
pulmonary asbestosis were almost invariably 
present. Also, that dense fibrosis did occur in 
the absence of demonstrable tuberculosis. 

Merewether, on examining 374 asbestos 
workers found that 95, or 25.4 per cent, showed 
pulmonary fibrosis; 21 others (5.8 per cent) were 
classified as prefibrotic. No roentgenographical- 
ly demonstrable change is present before four 
vears of exposure; 80 per cent of those exposed 
to the dust twenty or more years show definite 
signs of fibrosis. 

A case report follows: A man was exposed to 
asbestos dust for 114 years. During this time, 
he was diagnosed as having pulmonary tuber- 
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culosis. His symptoms were: (1) progressive 
cough with little or no expectoration at first 
but increasing greatly; (2) chest pains; (3) loss 
of weight and at times, slight elevation of 
temperature; (4) increasing dyspnea. The phys- 
ical findings were: (1) cyanosis with slight 
clubbing of the fingers; (2) poor expansion, 
especially on the left side; (3) impaired reso- 
nance; (4) coarse rales. 

Roentgen examination disclosed consider- 
able mottling in both lungs, but more marked 
on the left side. An area in the left apex sug- 
gested cavitation. Later examinations showed 
the mottled areas changed into areas of density 
and more areas, suggestive of cavitation. 

Necropsy disclosed marked fibrosis of both 
pleural sacs. The left lung was contracted to 
% to 3 of its normal size. It was very “fibrotic, 
nodular, and lumpy.”’ Emvhysematous bullae 
were present in th apex. The right lung was 
markedly enlarged but otherwise showed the 
same changes although to a less extent. 

The interlobar pleura showed marked thick- 
ening but the large bronchi were normal. The 
peribronchial lymph nodes were the seat of 
marked fibrosis, edema and atrophy. Numerous 
black and yellowish pigmented granules were 
also present. 

Microscopically, the findings varied from 
hyalinizing fibrous areas to areas containing 
young connective tissue cells and lymphocytic 
infiltration. Asbestos bodies in typical forms 
were found throughout. There was no evidence 
of tuberculosis. 

This article shows that pulmonary asbestosis 
as a clinical entity exists and that it produces 
morbidity and mortality even in the absence 
of complications.—.4. Kabakjian. 


Garin, Cu. Sur le diagnostic de la silicose pul- 
monaire. (On the diagnosis of pulmonary 
silicosis.) Presse méd., April 18, 1931, 39, 
568-569. 

Mavrogordato and Irvine, in making a diag- 
nosis of pulmonary silicosis, attach great signi- 
ficance to the following two signs: (1) pro- 
longed exposure during several years to silica 
dusts; (2) typical roentgen appearance con- 
sisting chiefly in the presence of granular shad- 
ows the size of a lentil with sharp outlines. 

The author, in reviewing his cases of pul- 
monary silicosis, found that in 15 per cent the 
granular appearance was not present. From 
this he drew the conclusion that the granular 
shadows of the lungs are not entirely character- 
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istic of silicosis and that consequently they 
cannot be used as a basis of differentiation. 
The association of pulmonary silicosis with 
tuberculosis of the miliary type is not infre- 
quent. It is obvious that the differential diag- 
nosis in such instances is impossible. Therefore, 
one may say that the bilateral granular ap- 
pearance of the lungs does not permit any con- 
clusion as to whether a pure silicosis or a silico- 
tuberculosis is present.—T. Leucutia. 


Turano, Luict. Pleurite interlobare del lobo 
della vena azygos. (Interlobar pleurisy of the 
azygos vein lobe.) Radiol. med., July, 1931, 
78, 864-868. 


Interlobar pleurisy of the supernumerary in- 
cisure of the azygos vein lobe is comparatively 
rare. The author describes and gives roentgen 
pictures of a case in a young woman of twenty 
and emphasizes the necessity of bearing in mind 
the possibility of a diseased azygos lobe in case 
of obscure roentgen pictures in this region of 
the lung. He then calls attention to the differ- 
ences in the course of the azygos vein depend- 
ing on whether the patient is standing or lying 
down and explains that this is probably due to 
the different degrees of filling of the vein in the 
two positions.—dudrey G. Morgan. 


Virrori, Domenico. L’aspelto radiologico delle 
scissuriti. (Roentgen appearance of inflam- 
mation of the interlobar pleura.) Radiol. 
med., July, 1931, 78, 845-857. 


After a brief bibliographical review of the 
subject and a discussion of the topography of 
the lung, the author gives a description of the 
results of roentgen examination in interlobar 
pleurisy (exudative scissuritis), dry scissuritis 
and interlobar thickening. He tries to show 
that a roentgen picture of lines or stripes, even 
very fine ones, between the upper and middle 
lobes of the right lung are always evidences of 
a pathological condition, even if only a slight 
irritation, that originates ordinarily at the hilus. 
He thinks that the normal interlobar pleura is 
never visible roentgenologically. 

In carrying out this particular roentgen ex- 
amination of the thorax when it is not possible 
to attain Fleischner’s position or exaggerated 
lordosis, which often happens, the author pro- 
poses a position intermediate between that of 
Fleischner and that of Duhen, Séguin and 
Lemaire, that is, a moderate lordosis with pro- 
per inclination of the tube which is easier to 
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obtain with the patient lying on the table of 
the trocoscope.—dudrey G. Morgan. 


Brown, A. Lincoin. Postoperative pulmonary 
atelectasis: Observations on the importance 
of different types of bronchial secretion and 
anesthesia. Surg., June, 
976-982. 


IQ3t, 22, 

Brown briefly reviews the literature of post- 
operative pulmonary atelectasis. He quotes 
Lee and Tucker’s classification of postoperative 
atelectasis, built on an anatomic basis, as fol- 
lows: (1) massive atelectasis, (2) lobar atelec- 
tasis and (3) lobular atelectasis. To this he 
adds another group, namely, scattered lobular 
atelectasis. 

His reasons for this addition are: the fact 
that the réle of the bronchial secretions either 
in producing the atelectasis or in determining 
the specific type of atelectasis which ensues has 
not been given enough attention; study shows 
that the usual action of cough is to expel mater- 
ial in the tracheobronchial tree, but under cer- 
tain conditions, it actually brings about the 
opposite result and drives material deeper; the 
degree of penetration of the material into the 
smaller ramifications of the tracheobronchial 
tree is in direct proportion to the viscosity of 
the material in question, that is, the less viscid 
the material, the greater is the degree of pene- 
tration and the greater the possibility of dis- 
persion. 

In cases of postoperative pulmonary atelec- 
tasis apparently due to bronchial obstruction 
by mucous secretion, the usual type of secre- 
tion consists of a thick viscid material, not 
necessarily present in large amounts, and 
broken up with difficulty. On bronchoscopic 
examination this material is found to plug a 
bronchial orifice, atelectasis then occurring 
distal to the plug. If the material is slightly less 
viscid, one or more smaller bronchi may be- 
come plugged, and as the material found is 
again less viscid, smaller bronchi still are seen 
to be filled or plugged, and the possibility of 
obstruction in more than one bronchus in- 
creases. Finally, when one notes a secretion 
of almost watery consistency, then not only 
bronchial plugging but also bronchial filling 
may occur, and one obtains clinically the con- 
dition which has been spoken of as “drowned 
lung” (Leopold). 

Brown’s experiments on animals seemed to 
prove the above conclusions. He also reports 
2 clinical cases, in one of which he observed that 


or 
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thick viscid sputum seemed to plug larger 
bronchi and produce a postoperative lobular 
atelectasis, while in the other the consistency 
of the sputum was much less viscid and he ob- 
served a dispersion effect with filling of numer- 
ous scattered bronchi and bronchioles, directly 
comparable, he believed to his experimental ob- 
servations. 

At first thought, he states, one would imag- 
ine that postoperative atelectasis would occur 
more frequently following inhalation anesthe- 
sia, but on closer consideration, there are sev- 
eral reasons why spinal anesthesia might pre- 
dispose to this complication. First, spinal anes- 
thesia definitely inhibits the depth and force 
of respiratory movements, not only during the 
operation itself, but for a considerable period 
hereafter, Second, the normal viscosity of the 
secretion of the bronchial tree appears to be 
increased. i.e., the material is more tenacious 
following spinal anesthesia. Third, following 
operation under spinal anesthesia the patient 
tends to remain relatively quiet for a number 
of hours, and one has, then, a more tenacious 
sputum and decreased or impaired factors that 
might tend to free the tracheobronchial tree of 
this material.—R. Bromer. 


Rarri, Arpurno. Sui caratteri radiologici del 
versamenti pleurici secondari tumori. 
(Roentgen characteristics of pleural effus- 
ions in tumor.) Radiol. med., Aug., 1931, 78, 
1027-1045. 

Primary tumors of the pleura are very rare 
but secondary tumors are quite common. They 
are generally manifested clinically and roent- 
genologically by a liquid effusion. The author 
examined these effusions in an effort to deter- 
mine whether it is possible by means of roent- 
gen examination to differentiate between 1n- 
flammatory effusion and effusion from tumor. 
He studied 26 cases of pleural effusion from 
tumors of different types in different locations 
and gives a number of roentgenograms. The 
most common type was cancer of the breast. In 
these and most of the other types of tumor he 
could not make a definite differentiation be- 
tween inflammatory effusion and tumor effu- 
sion. But in tumors of the mediastinum the ef- 
fusion was rather characteristic; it seemed to 
accumulate at the cardiodiaphragmatic angle 
and extend downward toward the lateral wall 
of the thorax. This characteristic may have 
some value in differential diagnosis. A compar- 
ison of the roentgen pictures and the patholo- 
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gico-anatomical findings showed that even a 
slight liquid effusion on one side in the picture 
might correspond to an extensive and diffuse 
lesion of the pleura on both sides.—Audrey G. 
Morgan. 


Daum, Max. Die Bewegungen des Osophagus 
im Ro6ntgenbild. (The movements of the 
esophagus roentgenologically demonstrated.) 
Fortschr. a. d. Geb. d. Rintgenstrahlen, April, 
1931, £3, 4604-475. 

The movements of the esophagus were 
studied by means of flat kymograms. It was 
found that in addition to the movements of 
expansion produced by the passsage of the 
opaque medium there was evidence of true 
peristalsis, chiefly in the ventral and somewhat 
less frequently in the dorsal direction, occa- 
sionally associated with circular contractions. 

The great vessels and especially the left 
auricle of the heart transmitted their pulsa- 
tions in the form of pendulum movements. The 
opinion is expressed that the kymographic 
method, after filling of the esophagus with con- 
trast media, can also be advantageously used 
in pathologic cases for the study of the pulsa- 
tions of the left auricle of the heart.—T. Leu- 
cutia, 


Prer Carvo. Particolorita di tecnica e 
di rilievi radiologici nel carcinoma esofageo. 
(Technique and roentgen findings in carcin- 
oma of the esophagus.) Radiol. med., Sept., 
1931, 73, 1183-1210. 

The author illustrates the technical methods 
that he has used in the roentgen study of about 
300 cases of cancer of the esophagus in the last 
three years. He thinks the method of total 
filling is the best one. It has the advantage of 
eliminating the false images which accompany 
incomplete filling, it shows the exact level of 
the infiltrated segment of the esophagus and 
makes possible a comparison of the different 
roentgenograms obtained for the purpose of 
controlling the course of the disease. Total 
filling is brought about by slowing of the pro- 
gress of the ingesta or by reflux from the cardia. 
The patient lies on an ordinary trochoscope 
with his pelvis a little elevated. 

The roentgen demonstration of the mucous 
membrane with baryta water is particularly 
indicated for demonstrating the integrity of 
the inner wall of the esophagus in submucous 
scirrhous carcinoma. A mixture of baryta water 
and hydrogen peroxide is useful in cases of 
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stenosis in which the above methods are not 
practicable. It outlines exactly the segment of 
the esophagus infiltrated by the tumor; the 
part of the esophagus below the stenosis is 
slightly distended by the gas and its wall lined 
with an opaque layer. 

The author then reviews the results obtained 
in making a roentgen study of carcinoma of the 
mouth of the esophagus and discusses the 
paresis of the pharynx and esophagus seen in 
these cases and the roentgen relief of the ana- 
tomical changes which he found in the study of 
a number of cases. He then describes two rare 
cases of complication of cancer of the esopha- 
gus. In one of them there was perforation into 
the mediastinum and into the upper lobe of the 
right lung and coexistence of two different 
tumors. In the other there was a neoplastic di- 
verticulum in the right lobe of the thyroid 
gland in a cancer of the mouth of the esopha- 
gus.—Audrey G. Morgan. 


SicuLer, Harper G. The roentgen diagnosis of 
aortic aneurysm. Radiology, August, 1931, 
17, 304-316. 


Comparative clinical and autopsy statistics 
indicate that many cases of aortic aneurysm 
are not diagnosed during life. Sacculated aneu- 
rysms, while the most common, are not the 
only type of aortic aneurysm, and the roentgen 
diagnosis should not be made contingent on 
finding local sacculations. All cases of syphilitic 
aortitis with dilatation should be kept under 
observation until it has been determined by the 
progress of the lesion whether or not the aortitis 
is complicated by aneurysm formation. Squar- 
ing of the aortic arch is characteristic of syphi- 
litic aortitis. 

A study of 77 cases of aortic aneurysm occur- 
ring during a five-year period demonstrated the 
percentage of occurrence to be 0.06 per cent, 
that the proportion of syphilitics with aortic 
aneurysm was 1.6 per cent, and that of the 
total number of aneurysms 97 per cent were of 
syphilitic origin. The roentgen examination dis- 
covers a large number of cases of aortic aneu- 
rysm (nearly 30 per cent of this series) which 
produce no clinical signs or symptoms of their 
presence.—¥. D. Camp. 


Bonanno, Antonio Marreo. L’indagine clin- 
ica-radiologica del polmone nelle cardiopatie. 
(Clinical and roentgen examination of the 
lung in heart disease.) Radiol. med., Sept., 
1931, 78, 11og-1129. 
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Fourteen cases of examination of the lungs 
in heart disease are described and illustrated 
with roentgenograms. The first striking fact is 
the enlargement of the hilus shadow, particu- 
larly on the right side, even when the heart 
lesion is compensated and clinical examination 
does not show any lung symptoms. 


In some of the cases the shadow of the hilus 
was enlarged to a breadth of 3 or 4 cm. with 
indistinct outlines. This accentuation of the 
hilus shadow was most marked in mitral lesions, 
particularly in stenosis. It was less marked 
in insufficiency of the aorta. In mitral lesions 
of course the first effect is on the pulmonary 
circulation. The intensity and extent of the 
hilus shadow decreases as the heart lesion im- 
proves on treatment. 


The vessel outline in the lung is also intensi- 
fied in heart lesions, as would be expected from 
the impairment of the pulmonary circulation. 
The stripes differ, however, from the Stiirtz- 
Rieder stripes of peribronchitis. The latter 
pass upward from the hilus along the paraver- 
tebral line, while those of heart disease pass 
out in all directions, particularly downward and 
are tortuous and irregular. In some cases, how- 
ever, congestion from heart disease coexists 
with tuberculous lesions and it is not always 
easy to differentiate the lesions of congestion 
from those of peribronchitis. It has been stated 
in the roentgen literature that the vessel stripes 
are homogeneous while the bronchial stripes 
are a clear space bounded by two dark lines, 
but this is true only of the largest bronchi. But 
if the heart lesion is accompanied by tubercu- 
lous lesions of the bronchi and bronchopneu- 
monia the outline in the upper lobes should be 
the most marked and irregular. If there are 
distinct tuberculous lesions in other parts of 
the lung it argues in favor of a tuberculous 
peribronchitis. 


In some of the author’s heart cases, there 
were miliariform spots scattered throughout 
the lung fields which were not due to miliary 
tuberculosis but to capillary and parenchyma- 
tous congestion. They were seen particularly 
in two cases with double decompensated mitral 
lesions. In addition to capillary and venous 
stasis, there were probably other factors in 
their production such as transudation of serum, 
desquamated cells, abnormal protrusion of the 
dilated capillaries, interstitial transudation and 
connective tissue hyperplasia, all factors caused 
by congestion in the lesser circulation. 


= 
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The roentgen examination of the lung in 
heart disease, in addition to confirming the 
clinical diagnosis, shows that the lung outline 
and the hilus shadow in the normal roentgen- 
ogram are caused by the branches of the pul- 
monary artery and vein and are changed more 
or less intensely by conditions which affect the 
pulmonary circulation.— Audrey G. Morgan. 
PARKINSON, JOHN, and Cookson, Haro 
The size and shape of the heart in goiter. 
Quart. Ff. Med., July, 1931, 24, 499-5. 


The term goiter is used to include all cases of 
hyperthyroidism. In this paper 43 post-mortem 
cases of goiter are analyzed and the clinical and 
roentgen findings of 130 cases are studied with 
special reference to the cardiac size and con- 
tour. Cases complicated by other possible 
causes of cardiac disease are excluded. Careful 
detailed tabulations are made which include 
age, sex, weight, duration, rhythm, cause of 
death, and other relevant factors. The clinical 
series tables include electrocardiographic and 
roentgen reports. A review of the literature 
shows disagreement as to the effect of goiter on 
the size and shape of the heart. This study in- 
dicates that approximately half of the cases 
show cardiac hypertrophy. The form of the 
heart is often characteristic so that a diagnosis 
of hyperthyroidism could almost be made from 
the roentgen study of the chest. The goiter 
shows prominence of the pulmonary arc, of the 
left ventricle and to a minor extent, of the right 
auricle. No other cardiac disease gi\ es exactly 
this picture. High aortic arch and prominent 
superior vena cava are less constant findings. 
Clinical methods of determining cardiac en- 
largement are especially fallacious in goiter 
cases and roentgenologic methods should be 
used. Roentgenoscopy with a barium meal is of 
assistance in ruling out marked auricular en- 
largement. The goiter heart only rarely dis- 
places the esophagus. Cardiac enlargement is 
an added reason for, and not a contraindication 
to, the use of surgery.—E. W. Hail. 


Arenpt, J., and Baumann, H. Grosse and 
Lagebestimmung der einzelnen Herzteile 
mittels des Klichenkymogramms. (Deter- 
mination of size and position of various parts 
of the heart by means of the surface kymo- 
gram.) Alin. Wehnschr., 1931, 70, 1607. 
Stumpf has described a method of showing 

on a film the pulsations of the heart (surface 

kymogram). By combining it with Bordet’s 
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analysis of the heart surface, the advantages 
of orthodiography and teleroentgenography of 
the heart may be obtained. It was found by 
these combined methods that under physical 
effort the right ventricle is definitely enlarged, 
a fact which could not be demonstrated by any 
other roentgenographic method.—FE. 4. Pohle. 


CuristiAn, Henry A. Aortic stenosis with cal- 
cification of the cusps. 7. 4m. M. Ass., July 
18, 1931, 97, 158-161. 


Aortic stenosis with calcification of the cusps 
is a distinct entity and should be more fre- 
quently recognized as such. It occurs in males, 
usually late in life, progresses slowly, decom- 
pensates late, shows systolic thrill, decreased 
pulse pressure and cardiac enlargement. There 
is usually a rheumatic history. The aortic valve 
is generally the only one affected. Twenty-one 
such cases are reported, only those with both 
stenosis and calcification being included. The 
21 cases are from a total group of 57 cases of 
aortic stenosis proved by autopsy, the others 
showing no calcification. 

By very careful technique calcification of the 
aortic cusps can be demonstrated roentgeno- 


graphically.—E. W. Hall. 


Brunetti, Lopovico. Studio radiologico dei 
profili doppi e plurimi del diaframma. 
(Roentgen study of double and multiple out- 
lines of the diaphragm.) Radiol. med., Aug., 
1931, 78, 1061-1081. 


The author discusses the question of double 
and multiple outlines of the diaphragm, giving 
diagrammatic sketches of the different varie- 
ties. He makes a distinction between the phy- 
siological forms due to unequal movement of 
single muscle bundles and what he calls seg- 
mental relaxation of the diaphragm in which 
the Miiller-Hitzenberger test is positive. He 
describes and illustrates a right anterior and 
posterior segmental relaxation, one in a patient 
with paralysis of the diaphragm and one in a 
case of pneumothorax. He describes an ap- 
pearance in the left diaphragm which may be 
due to functional dissociation of the bundles of 
that half of the diaphragm, an extreme degree 
of what in its earliest stage is a simple biparti- 
tion of the muscle. He then describes the triple 
division of the mediastino-diaphragmatic sinus 
in sagittal projection into anterior, pericardiac 
and posterior segments and thinks this division 
should be placed in the descriptions of the nor- 
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mal and pathological morphology of the dia- 
phragm.—Audrey G. Morgan. 


Brown, SAMUEL. The roentgenologic study of 
the diaphragm. ¥. 4m. M. Ass., Sept. 5, 
1931, 97, 678-681. 

The roentgenologic study of the diaphragm 
should include the lateral position. With the 
normal contour in mind, abnormalities are 
often discovered. They consist of anomalies, 
unusual openings and changes in contour, posi- 
tion and mobility. The posterior or lower por- 
tion of the diaphragm must be studied in the 
lateral view, which examination often reveals a 
lesion obscured in the anterior projection. Sub- 
phrenic abscess usually elevates the diaphragm 
posteriorly, and diaphragmatic pleurisy and 
tumors may involve only the posterior part. 
In phrenic paralysis and increased abdominal 
pressure the relative height of the anterior and 
posterior portions is constant.—F. W. Hall. 


GrApercer, Gost. Beitrag zur Kenntnis der 
basalen paramediastinalen Dreieckschatten. 
(Basal paramediastinal triangular shadows.) 
Acta radiol., 1931, 12, 240-253. 


The author shows that infiltration of the 
lower accessory lobe is an important cause of 
basal paramediastinal triangular shadow that 
is almost invariably overlooked. He briefly de- 
scribes the anatomy and roentgen diagnosis of 
the accessory lower lobe and shows that if it is 
infiltrated it produces a basal paramediastinal 
triangular shadow on the roentgen picture, the 
sides of which extend in straight or almost 
straight lines obliquely upwards from the base 
towards the hilus. Illustrations show 2 cases of 
this lobe from the anatomical Institute of 
Upsala and g cases in which the author made 
roentgen examinations himself. In 2 of the lat- 
ter the first roentgen examination showed the 
presence of a well-defined basal mediastinal 
infiltration and a second examination showed a 
thread-like interlobar line extending obliquely 
upward from the diaphragm in the direction of 
the hilus at the lateral boundary of the former 
infiltration. In 2 other cases, one of bronchiec- 
tasis and one of tuberculosis, the author was 
able to diagnose an infiltrated accessory lower 
lobe. In 5 cases there was only the interlobar 
line running obliquely from the diaphragm to- 
ward the hilus. The author then discusses dif- 
ferential diagnosis between encapsulated basal 
paramediastinal exudate, costomediastinal 
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thickening of the pleura and atelectasis of this 
region of the lung.— Audrey G. Morgan. 


Ne son, H. P., and Simon, Georce. The auxil- 
iary lobe of the azygos vein. Brit. M. 7., 
Jan. 3, 1931, 7, 9-11 
This was first observed by the anatomist, 

Wrisberg, in 1778, and by the radiologists, 
Wessler and Jaches, in 1923. It is an additional 
pulmonary lobe occurring at the right apex. 
The vena azygos major pursues its usual course 
behind the esophagus just to the right of the 
midline until it reaches the level of the sixth 
thoracic vertebra, when, instead of arching 
forward over the root of the lung, it turns in a 
lateral direction, dipping into the upper lobe. 
Thereafter passing forward and inclining medi- 
ally, it terminates in the superior vena cava. 
The vein, contained in a complete pleural sep- 
tum, separates the dome of the pleura into two 
compartments, with the result that an access- 
ory lobe is split off from the medial side of the 
right upper lobe. The bronchus supplying the 
lobe comes from the eparterial bronchus. 

The falciform shadow on the roentgenogram 
near the right apex which characterizes this 
condition was first described by Wessler and 
Jaches in 1923. 

The incidence according to Mathers and to 
Sparks is about 1 per 1,000 cases. This is based 
on a combined observation of 9,000 chest cases. 
Occasionally, the vein extends so far into the 
lung as to cause pressure on the bronchus, as 
described by Muller, in which the bronchus was 
narrowed to a mere slit at its point of contact 
with the vein beyond which the bronchus 
opened into a series of bronchiectatic sacculi 
filled with mucus; thus clouding of this lobe 
may be due to a partial obstruction of the 
bronchus.—. H. Vastine. 


ABDOMEN 


BauMANN, H., and Scuituine, C. Kontrastun- 
tersuchung von Milz and Leber. (Examina- 
tion of spleen and liver by means of a con- 
trast medium.) Alin. Wchrschr., 1931, 70, 
1249. 

The authors have investigated the possibil- 
ity of the visualization of spleen and liver in 
the roentgenogram following intravenous in- 


jection of a contrast medium. They used a 
mixture of thorium dioxide sol with 25 per cent 
ThO.. The smallest amount necessary to ob- 


tain a shadow of spleen and liver in a rabbit of 
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2000 gram weight was I c.c. of 25 per cent 
thorium dioxide sol. It appears fifteen minutes 
after injection and reaches its height after two 
hours. Through additional injections, for in- 
stance, twice per day, 3 c.c. each, up to a total 
amount of 12 c.c. a denser shadow could be 
produced. No undesirable reactions were seen 
in the animals. Further roentgenograms taken 
up to four weeks after the injection showed that 
from the third to the twentieth day the shadow 
density remained approximately the same and 
from then on decreased slightly. Histological 
studies of liver and spleen were made 15 min- 
utes, 2 and 24 hours and 14 days after the in- 
jection. After 15 minutes fine small granules 
were seen in the Kupffer cells as well as in the 
reticulum cells of the spleen. Twenty-four hours 
after the injection the Kupffer cells are swollen 
and loaded with granules. The spleen reticu- 
lum shows a similar picture. The liver and 
spleen of one rabbit which had received a total 
of 12 c.c. of the solution were studied histologi- 
cally 14 days after the injection. Marked swell- 
ing of the Kupffer cells was seen with a flat- 
tened nucleus and the protoplasm loaded with 
granules which appeared as fine brilliant points 
in the dark field. There was no necrosis. The 
lymph follicles of the spleen showed a normal 
picture. In order to study the radioactivity of 
the thorium a film was exposed for 48 hours to 
3.6 times 107° radium element and to the thor- 
ium dioxide sol. Definite blackening was pro- 
duced by the radium and none at all by the 
thorium. The whole method was developed for 
the purpose of studying the function of the 
spleen, particularly its influence on the regula- 
tion of circulating blood. A few preliminary 
tests investigating the influence of muscle ac- 
tivity and of several drugs (adrenalin and 
ephedraline) showed such interesting results 
that this field will be further explored by the 
authors. A number of roentgenograms as well 
as schematic drawings of the histological find- 
ings are appended.—-F.. 4. Pohle. 


Buisson, Paoia. Penetrazione di pasto opaco 
e di aria nelle vie biliari in un caso di fistola 
colecistoduodenale. (Penetration of opaque 
paste and air into the bile tract in a case of 
fistula between the gall-bladder and duoden- 
um.) Radiol. med., June, 1931, 78, 689-701. 
The author describes a case of filstula be- 

tween the gall-bladder and duodenum in a 

woman who had had icterus for eleven years. 

Roentgen examination before operation showed 
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that opaque medium and air had penetrated 
spontaneously into the intrahepatic and extra- 
hepatic bile ducts. They had entered the supra- 
duodenal segment of the common duct through 
the cystic; this segment was enormously di- 
lated because it was blocked by two large cal- 
culi in the retroduodenal segment. They had 
also entered the three terminal canals of the 
hepatic duct and all the intrahepatic ramifica- 
tions of the bile ducts, which were dilated. The 
fistula was complicated by a perforated ulcer 
of the bulb of the duodenum, which was the 
cause of the disease, a partial pyloroduodenal 
stenosis, fibrous cholecystitis, lithiasis of the 
common duct, an infectious cholangitis, a peri- 
visceritis around the pylorus, duodenun, gall- 
bladder and hepatic duct and a chronic ap- 
pendicitis. The patient recovered after an oper- 
ation consisting of duodenorrhaphy, cholecy- 
stectomy, transduodenal choledocholithotomy 
and posterior transmuocolic gastroenterosto- 
my. This is the 28th case that has been de- 
scribed in the roentgen literature.—Audrey G. 
Morgan. 


GrABeRGER, Gosta. Nachtrag zu dem Auf- 
satz “Beitrag zur Réntgendiagnose innerer 
Gallenfisteln” in Acta Radiologica, vol. XII, 
No. 2. (Supplement to article on “Roentgen 
diagnosis of internal bile fistulas” in Acta 
radiol., vol. x11, No. 2.) Acta radiol., 1931, 
12, 310-312. 


After the author had finished his article he 
had an opportunity to observe a case in which 
both air and barium contrast medium were 
seen in a region which on roentgen examina- 
tion was thought to be the gall-bladder but it 
proved on operation to be a diverticulum or- 
iginating from the lateral wall of the duodenum 
in the angle between the common bile duct and 
the duodenum. The case is described and illus- 
trated with roentgenograms.—Audrey G. Mor- 


gan. 


Durour, Pierre. Visibilité radiographique 
des calculs biliaires et contractions vésicu- 
laires saisies sur le fait. (Roentgen visibility 
of biliary calculi and vesicular contractions 
actually observed.) ¥. de radiol. et électrol., 
June, 1931, 75, 300-302. 

This is a very brief case report illustrated 
with two roentgenograms. The first shows the 
presence of numerous small gallstones arranged 
in the form of “Japanese pearls,” while the 
second, taken several hours later, reveals a 
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longitudinal rearrangement of the stones in the 
gall-bladder and cystic canal. The change in 
appearance of the stones demonstrates con- 
clusively that an actual contraction of the gall- 
bladder has taken place.—T. Leucutia. 


Douerry, W. D., and Row anps, R. P. Sub- 
phrenic abscess. Brit. M. F., Jan. 31, 1931, 
7, 168-171. 

The falciform ligament is the dividing line 
between right and left intraperitoneal abscesses 
and the lateral ligaments of the liver separate 
the anterior from the posterior varieties. 
Thirty-six, or almost 75 per cent, of the authors’ 
49 cases occurred on the right side. An analysis 
of 49 consecutive cases at Guy’s Hospital 
shows the following causes: perforated gastric 
or duodenal ulcers, 20; acute appendicitis, 12; 
blood borne, 6; acute cholecystitis, 4; carcin- 
oma of the colon, 3, and carcinoma of the 
stomach, 3. 

Diagnosis. A roentgen examination is in- 
valuable in establishing a diagnosis. The signs 
are elevation and fixation of the dome of the 
diaphragm. A rounded collection of gas con- 
taining a fluid level is seen in some cases. It 
must not be forgotten that the retraction of a 
fibrosing lung may pull the diaphragm up so 
much and in such a way as closely to simulate 
the findings of a subphrenic abscess. It is often 
impossible to distinguish between empyema 
and subdiaphragmatic abscess. In both, the 
cupola of the diaphragm is fixed, but in the 
former it is depressed, and in the latter ele- 
vated in a characteristic way, leaving the costo- 
phrenic angle transparent. The exploratory 
needle is not the last word in diagnostic pro- 
cedures since it failed to establish the correct 
diagnosis in 11 of 18 cases so tried by Barnard. 
The authors recommend a small exploratory 
incision. The most important diagnostic fea- 
tures clinically are vague right upper abdomi- 
nal distress, remittent or intermittent fever, 
leucocytosis, and history of a recent source of 
infection.—¥. H. Vastine. 


Knutsson, Closed perforating ulcer 
manifesting itself by subhepatic gas bubble. 
Acta radiol., Apr. 15, 1931, 72, 157-163. 

The author describes 2 cases of so-called 
closed perforating ulcer which are of special 
interest because they presented the roentgen 
sign of a small, round, subhepatic gas bubble 
apparently situated in a small perforation 
cavity. The ordinary subdiaphragmatic gas 
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bubble was not present. In connection with 
these cases the author discusses the possibility 
of diagnosing a closed perforating ulcer by the 
presence of such a collection of gas on the 
lower surface of the liver, if it can be shown to 
lie outside the digestive tract and can be dif- 
ferentiated from a normal meteoric collection 
of gas in stomach or intestine. In one of these 
cases on cholecystography the gas bubble was 
projected within the gall-bladder shadow, lead- 
ing to a mistaken diagnosis of cholesterin 
stone.— Audrey G. Morgan. 


ALvarez, WALTER C. How early do physicians 
diagnose cancer of the stomach in them- 
selves? F¥. 4m. M. Ass., July 11, 1931, 97, 
77-83. 

The need for earlier diagnosis of cancer of 
the stomach is evident. The patient must be 
taught to seek the physician’s advice early and 
the physician not to temporize either in making 
certain of the diagnosis or treating patients in 
whom the diagnosis is uncertain by ordinary 
methods. Gastric ulcers are too frequently con- 
sidered benign, a large percentage of them 
being malignant when diagnosed. No hard and 
fast rule can be laid down, many small ulcers 
occurring with atypical histories. Short history, 
elderly patient and large-sized ulcer are the 
best indications of malignancy. 

Forty-one consecutive cases of physicians 
with cancer of the stomach are analyzed and 
bear out the above statements. The individual 
histories are enlightening. Seven cases showed 
unmistakable ulcer symptoms, § cases were 
probably ulcer at first and in g other cases the 
symptoms of early cancer were more or less 
characteristic of ulcer. Ulcer was considered in 
the diagnosis of half of the series and the true 
nature of some was not even recognized at 
operation. 

The delay was in some cases due purely to 
procrastination on the part of the physician 
patient in seeking diagnosis and in some cases 
to too ready acceptance of the diagnosis of 
benign ulcer. 

Patients with definite ulcers cannot be safely 
treated medically except for a brief test period 
of twenty days, and careful roentgenologic 
supervision must be had to observe the re- 
sponse to treatment. If the lesion does not re- 
spond operation is imperative.—F. //’. Hall. 


v. Frrepricw, L. Operierter Fall eines duo- 
denalen Divertikels. (A case of a surgically 


Vor. XXVII, No. 5 Abstracts of Roentgen and Radium Literature 791 


removed duodenal diverticulum.) KA/in. 
W chnschr., 1931, 70, 1586. 


The author relates briefly the history of a 
man, aged fifty-seven, who on roentgenogra- 
fic examination showed a typical duodenal 
diverticulum. Since medical treatment did not 
relieve his symptoms, a diverticulum of about 
walnut size was removed from the duodenum. 
After the operation the patient recovered com- 
pletely and gained in weight and has been 
working since (14 years ago). A roentgenogram 
is appended showing the diverticulum in the 
superior horizontal part of the duodenum. 


E. A. Pohle. 


Santoro, Mario. Stenosi cronica arterio- 
mesenteriale del duodeno. (Chronic arter o- 
mesenteric stenosis of the duodenum.) 
Radiol. med., June, 1931, 78, 712—722. 


Two cases of chronic stenosis of the third 
portion of the duodenum from pressure of the 
mesenteric artery are described and illustrated 
with roentgenograms. The most marked char- 
acteristic of the roentgen picture is great dilata- 
tion of the lower angle of the duodenum and 
the proximal part of the third portion. The di- 
agnosis of the stenosis can be made from the 
roentgen picture, but not of its cause. Opera- 
tion was performed in both cases and the pa- 
tients recovered. The second of these cases 
represented a beginning stage of the disease 
while the first was a chronic case. In the first 
case pain was the chief symptom, while in the 
second case, the most serious symptom was 
vomiting immediately after meals. There was 
little or no pain. In both cases there was seri- 
ous general intoxication from stagnation of the 
contents of the duodenum.—Audrey G. Mor- 
gan. 


Casati, ANNIBALE. Sulle ‘““macchie duodenali.” 
(“Duodenal spots.’’) Radiol. med., Sept., 


1931, 75, 1224-1238. 


From a roentgen study of the “duodenal 
spots” which are often interpreted as patholo- 
gical and particularly as signs of ulcer niche, 
the author concludes that they may also occur 
under normal conditions, especially in the 
second period of stomach digestion, whether 
the stomach is empty or not. The mere finding 
of duodenal spots does not show a pathological 
condition. If spots are reported as persistent, a 
Statement should be made in regard to the 
length of time they persist. Even if they are 


pathological a careful differential diagnosis must 
be made as there are various pathological con- 
ditions which cause them— Audrey G. Morgan. 


AnziLott1, ALBERTO. La diagnosi radiologica 
differinziale tra “forma medica” e “forma 
chirurgica’”’ dall’ulcera duodenale. (Roentgen 
differential diagnosis between the medical 
and surgical forms of ulcer of the duodenum.) 
Radiol. med., July, 1931, 78, go1-g26. 

The author tries to establish a differential 
roentgen diagnosis between the medical and 
surgical forms of ulcer of the duodenum. When 
ulcer of the duodenum has been diagnosed, 
roentgen examination often furnishes evidence 
which may be used in deciding whether medical 
or surgical treatment should be given. The 
roentgenologist should particularly try to give 
the clinician information in regard to the con- 
dition of canalization, the condition of the 
stomach and the presence of certain complica- 
tions, such as periduodenitis, anomalous posi- 
tion of the ulcer, perforation, etc. 

In the surgical form of ulcer of the duodenum 
stomach evacuation is changed by stenosis even 
if it is only beginning, and by periduodenitis. 
There may be roentgen evidence of perforation 
of the ulcer and certain roentgen signs on the 
anterior wall of the bulb and lower part of the 
duodenum. 

In the medical form, on the contrary, there 
are signs of gastritis and duodenitis and in some 
cases that have been diagnosed as ulcer there 
may be only such inflammations without ulcer. 
Stomach evacuation is not changed and there 
may be other concomitant diseases, hemor- 
rhage, etc. 

There are some questions in the roentgen di- 
agnosis of duodenal ulcer that have not yet 
been settled and further improvements to be 
made in technique. The so-called indirect 
symptoms still have some value. 

The author’s conclusions are based on 461 
cases of ulcer of the duodenum diagnosed in 
7,613 roentgen examinations of the digestive 
tract; in 247 of the 461 cases the diagnosis was 
verified on operation.— Audrey G. Morgan. 


WANGENSTEEN, Owen H. Elaboration of cri- 
teria upon which the early diagnosis of acute 
intestinal obstruction may be made. With 
special consideration of the value of x-ray 
evidence. Radiology, July, 1931, 77, 44-62. 


The present high mortality in acute intest- 
inal obstruction is due in large measure to late 
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diagnosis. Revision of the usual criteria upon 
which the diagnosis of bowel obstruction is 
made is urgently indicated. 

Intermittent, crampy, colicky pain associ- 
ated with nausea and vomiting but unattended 
by local physical findings suggests acute in- 
testinal obstruction. The bowel below the point 
of obstruction is physiologically as well as an- 
atomically normal and will expel an admin- 
istered enema, with the return of gas and feces. 
Gaseous shadows in the small intestine demon- 
‘strated the presence of intestinal stasis. The 
“ladder pattern” of gaseous distention in the 
small intestine need not be awaited to make 
the diagnosis. The stethoscope serves to dis- 
tinguish whether the stasis is mechanical or 
paralytic in character. When the diagnosis is 
made early the mortality of operation for acute 
intestinal obstruction will exhibit a like im- 
provement to that long ago manifest in the 
surgery of most other acute abdominal catas- 
trophes. 

In simple obstruction to the continuity of 
the small intestine gas may be visualized in the 
small intestine usually within four or five hours 
after the onset of symptoms. When the ob- 
struction is in the colon a variable time may 
elapse before gaseous distention of the small in- 
testine becomes visible on the roentgen film. 

In strangulation obstructions gaseous shad- 
ows inthe small intestine do not appear as 
early as in simple obstructions and this criter- 
ion is therefore not as reliable an index as in 
the latter type of bowel occlusion. In vascular 
occlusions of the mesenteric vessels, gaseous 
distention does not occur as early as in simple 
obstruction. In the inhibitive ileus of peritoni- 
tis, gaseous distention of both colon and small 
intestine is almost invariably present. The pres- 
ence of dense “‘bands” between the dilated in- 
testinal loops suggests the presence of exudate 
between the intestinal coils. 

The entity of functional spastic ileus which 
simulates mechanical obstruction in all clinical 
features may be identified by proper correlation 
of clinical and roentgen findings. The special 
uses of roentgenevidence of obstruction are enu- 
merated for intestinal atresia, imperforate anus, 
and intussusception. In the latter condition 
the barium enema may frequently be employed 
to reduce the invagination.—¥. D. Camp. 


Heacock, C. H. Obstructive lesions of the 
small bowel. Radiology, July, 1931, 77, 119 
124. 
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Cases of intestinal obstruction fall into one 
of the following groups: (1) Those in which a 
a clear-cut, definite clinical diagnosis can be 
made and in which the findings localize the site 
of the obstruction; (2) those in which the clin- 
ical diagnosis is definite but in which there are 
no localizing symptoms or findings; (3) those 
in which the diagnosis is uncertain, and (4) 
those in which the diagnosis is not even sus- 
pected by the clinician. 

Whenever there is any doubt about the pres- 
ence or location of an obstruction, i.e., in the 
last three groups, there is an indication for a 
roentgenologic examination. The extent of the 
examination and the amount of work required 
will depend largely upon how acute and how 
complete is the obstruction. 


If the roentgen examination is to be of much 
benefit in the acute cases, it is of utmost im- 
portance that the examination be completed 
quickly and with minimal tax upon the 
strength of the patient. These acute obstruc- 
tions usually develop soon after an operation. 
It is important to make this examination in 
both the supine and erect positions, and with 
the motor-driven table both fluoroscopic and 
roentgenographic studies can be made without 
any exertion on the part of the patient. If the 
patient cannot be removed from his bed, roent- 
genograms can be made in two planes without 
moving him and a great deal of information 
obtained. 

While small amounts of gas may exist nor- 
mally in the small bowel, the only collections 
of gas seen on the roentgenograms of normal 
individuals occur in the stomach and colon. 
Collections of gas in the small bowel are there- 
fore always significant, and, when the addi- 
tional signs of distention and fluid levels are 
present, definite criteria for the diagnosis of 
obstruction may be said to exist. The fluid may 
be easily overlooked unless the patient is ex- 
amined in two planes, preferably the supine 
and the erect postures. 

Usually the appearance and distribution of 
the gas enable the roentgenologist to determine 
its location. In the small bowel haustral mark- 
ings are absent, while the valvulae conniventes 
stand out prominently. 

In chronic or partial obstruction there may 
be no distended loops of small bowel and no in- 
formation obtained on what Davis calls the 
“scout film.” In this type of case the adminis- 
tration of barium is necessary to make the di- 
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agnosis. It is also in this type of case that the 
diagnosis is most often doubtful and the need 
for immediate interference not so urgent. With- 
in this group fall the neoplasms—both benign 
and malignant—and it must be remembered 
that the early detection and localization of the 
latter lesions determine the success of the 
treatment. The examination with the ingested 
meal, which may require forty-eight hours, is 
permissible. Thus far no untoward effects have 
been observed. 

There are two reliable roentgen signs of 
partial obstruction. One is dilatation of the 
lumen proximal to the obstruction and the 
other is a disturbance in motility. The slowing 
up and damming back of the current is mani- 
fest throughout the small intestine, and there 
may even be a gastric retention. The delay be- 
comes progressively more pronounced until the 
point of obstruction is reached. After passing 
this point the normal progress of the meal is 
resumed. It is important for the roentgenolog- 
ist to know the normal motility for the opaque 
mixture he is employing. This will vary some- 
what, depending upon how much fat and car- 
bohydrate are added to the barium. Delayed 
motility due to obstruction must not be con- 
fused with stasis in the small bowel without 
mechanical obstruction. Stasis usually occurs 
in the ileum and may be associated with no 
organic lesion. Lesions in the colon, especially 
the right half of the colon, must be ruled out 
and the possibility of a regurgitation through 
the ileocecal valve must be considered. The 
finding of barium at the twenty-four-hour ob- 
servation is always significant and, in the ab- 
sence of a lesion in the colon, generally means 
an obstructive lesion in the terminal ileum. 
While there is delayed motility in both stasis 
and obstruction in the former, dilatation of the 
lumen does not occur.-¥. D. Camp. 


Lovisarri1, Nico.a. Nota di morfologia del 
cieco. (Morphology of the cecum.) Radiol. 
med., Apr., 1931, 78, 457-462. 

The author tries to establish a classification 
of the cecum based on the difference in develop- 
ment of different parts of its wall and the form 
of the opening of the appendix. He divides the 
the cecum into five types in accordance with 
this scheme: (1) the fetal or infundibuliform; 
(2) the ampullar, with a bell-shaped opening of 
the appendix situated in the middle of the 
fundus of the cecum; (3) with a cylindrical 
opening of the appendix situated in the middle 
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of the fundus; (4) with preponderant develop- 
ment of the anteroposterior wall and a bell- 
shaped mouth of the appendix, situated in the 
midline high up and posteriorly; (5) with pre- 
ponderant development of the antero-exterior 
wall and a cylindrical opening of the appendix. 

From 55 to 60 per cent of the cases are of the 
fourth type and it isin this type that appendici- 
tisis most frequently found.— Audrey G. Morgan. 


LocKHART-Mumme_ry, J. P. and Hopcson, H. 
GRAHAM. Diverticula of the colon and their 
sequelae. Brit. M. F., March 28, 1931, 7, 


Diverticula are the commonest pathological 
lesions seen in the large bowel. The condition 
cannot be recognized without the aid of the 
roentgen ray. 

Advancing age is in some way involved in 
the cause of this syndrome. It is usually seen in 
patients with a propensity to the deposition of 
fat in the abdomen. After the age of forty-five 
the muscle sheath of the large bowel sometimes 
loses its tone and there is a resulting bulging 
of the mucosa through these weakened points, 
especially where blood vessels pass through 
from the outside. 

The technique of the examination is dis- 
cussed in which a preference is shown for the 
barium enema over the opaque meal although 
many roentgenologists do not share this opin- 
ion, preferring the barium meal or the com- 
bined method, since diverticula cannot always 
be filled by the opaque enema. The author 
recommends a preliminary cleansing enema 
before examination with the opaque enema. 
The presence of filling defects surrounded by 
a ring of barium in the diverticulum, after a 
cleansing enema, is an important observation 
since it is due to inspissated fecal matter or 
concretions which have not been moved by 
the cleansing enema. This is an important 
point, both in prognosis and treatment since 
it is this retained fecal matter within the 
pouches which sets up inflammation. The im- 
portance of oblique films of the flexures is 
stressed, in addition to the routine posteroan- 
terior films. 

The earliest stage in the development of 
diverticula is shown on a roentgenogram as a 
serrated margin on the outline of the colon. 
This is called the prediverticular stage or stage 
of diverticular “buds.” 

Owing to the arrangement of the muscular 
coats diverticula rarely develop in the rectum. 
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The presence of diverticula without evidence 
of inflammation is harmless. Inflammation 
may weaken the wall with resulting perfora- 
tion into the peritoneal cavity, into the bladder 
or into another portion of the gastrointestinal 
tract. Stricture with obstruction frequently 
occurs due to’the scar tissue. Malignant de- 
generation occasionally occurs, although this is 
probably rare. Both diverticula and carcinoma 
occur in the same age periods and the associa- 
tion is probably coincidental. 

. Treatment consists of resection of the af- 
fected bowel when feasible or necessary. Under 
medical supervision the diverticula are ob- 
served to increase in size and number in spite 
of treatment.— 7. H. Vastine. 


Gunn, Herpert, and Howarp, Netson J. 
Amebic granulomas of the large bowel; their 
clinical resemblance to carcinoma. 7. 4m. M. 
Ass., July 18, 1931, 97, 166-170. 

Amebic granulomas of the large intestine 
are rather uncommon and when found clini- 
cally bear such resemblance to carcinoma that 
the latter diagnosis is usually made. There is 
a palpable tumor mass with a localized ulcera- 
tion and such thickening of the intestinal wall 
as to sometimes nearly occlude the lumen. The 
entire wall is involved and extension to neigh- 
boring tissues occurs with resulting adhesions. 
Symptoms are very similar to those of neo- 
plasm and the roentgen findings are those of 
carcinoma. Study of the stool and of removed 
tissue are necessary for diagnosis. Three cases 
are reported.—E. W. Hall. 


Lovisatti, Nicota. L’indagine radiologica 
nella poliposi intestinale. (Roentgen examin- 
ation in intestinal polyposis.) Radiol. med., 
July, 1931, 78, 896—-gor. 

Two cases of intestinal. polyposis are de- 
scribed and roentgenograms given. One was in 
the cecum, the other in the terminal part of the 
ileum. The roentgenograms show many small 
vacuoles in the lumen of the intestine, giving 
it a honeycomb appearance. In both the cases 
the polyposis was complicated by carcinoma of 
the intestine from which the patients died. 
Malignant degeneration of polyposis is very 
frequent, so frequent that polyposis may al- 
most be considered a precancerous condition. 
It is therefore extremely important to make an 
early diagnosis of polyposis which can be done 


best by means of roentgen examination.— 
Audrey G. Morgan. 
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FoA, Arrico. Su di un caso di intussuscepzione 
colo-colica de polipo adenomatoso. (A case of 
colo-colic intussusception from adenomatous 
polyp.) Radiol. med., July, 1931, 78, 887-895. 


A case of colo-colic intussusception in a 
young man of twenty is described. He came to 
the hospital for pain in the mesogastric or 
epigastric region which was not related to the 
taking of food and which lasted for from ten 
minutes to half an hour. The diagnosis was 
made by roentgen examination. A combination 
of an opaque meal and an enema showed in- 
tussusception into the distal third of the trans- 
verse colon of the ascending colon, hepatic 
flexureand proximal partof the transversecolon. 
Operation confirmed the diagnosis and showed 
an adenomatous polyp at the union of the 
middle and left thirds of the transverse colon. 
The patient recovered after resection and end- 
to-side ileotransversostomy.—dudrey G. Mor- 
gan. 


GENITOURINARY SYSTEM 
Lirren, F. Darstellung der Nebennieren im 

Rontgenbilde. (The visualization of adrenals 

in the roentgenogram.) Alin. Wchnschr., 

1931, 70, 1565. 

The author discusses briefly the various 
methods of visualizing the adrenals in the 
roentgenogram, as for instance, the pneumo- 
peritoneum. He believes that in all diseases 
where the adrenals may be a factor roentgeno- 
graphic examination of the kidney region 
should be of advantage. He quotes 4 cases of 
Addison’s disease, in 2 of which it was possible 
to demonstrate clearly calcifications in the 
adrenals. In order to avoid shalows due to air 
in the intestines two preparations—encypan 
and adsorgan—were given orally. One roent- 
genogram is appended which shows the efficacy 
of these two compounds.—F. 4. Pohle. 


Fisk, Georce W., and Hattock, Leonarp A. 
Calcification of intrarenal arteries giving 
roentgen appearance of calculi. M. 
Ass., June 6, 1931, 96, 1935-1936. 
Calcification of the intrarenal arteries which 

simulates calculi is extremely rare in the liter- 

ature, though it is probable that it has been 
seen not infrequently and has led to unsatis- 
factory operations. A case is reported in which 

roentgen shadows in the kidneys led to a di- 

agnosis of calculi or possible calcium deposits 

in tuberculous lesions. Death having resulted 
from a bronchial malignancy, an opportunity 
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was had to study the kidneys post mortem and 
the interesting condition of the renal arteries 
discovered. The aorta also showed calcification, 
this being of the medial type.—E. W. Hall. 


NERVOUS SYSTEM 
ARNELL, S., and Lipstrém, F. Myelography 

with skiodan (abrodil). Acta radiol., 1931, 

12, 287-288. 

In an attempt to improve the results of 
myelography the authors have used a contrast 
substance that has been used for intravenous 
pyelography called skiodan, or abrodil in Ger- 
man. It is only slightly toxic and is absorbed 
and excreted quickly. Rabbits were given re- 
peated injections of 0.5 to 2 c.c. of a 4 to 20 
per cent solution of skiodan into the spinal 
canal without any signs of intoxication. A 4 
to 8 per cent solution gave a distinct but pale 
shadow in the spinal canal of the rabbit, a 20 
per cent solution a good contrast. After fifteen 
to twenty minutes not a trace of contrast could 
be seen in the films taken. Nor did subcutane- 
ous or intraperitoneal injections seem to have 
any effect on the animals experimented on and 
absorption was just as rapid 

In order to find the concentration necessary 
to obtain a good contrast in the spinal canal in 
man experimental injections were made into 
corpses. A 4 per cent solution, which is isotonic 
with blood, gave a distinct though fairly pale 
shadow. An 8 per cent solution gave a fairly 
good contrast and a 2c per cent one a very good 
contrast with distinctly visible details. 

To determine the effect of the substance in 
the living subject, the authors began with the 
injection of 14 c.c. of a 20 per cent solution by 
means of lumbar puncture, after tapping as 
much spinal fluid as possible in a patient with 
tuberculous meningitis. The patient bore the 
injection well with no after-effects. After half 
an hour there were only traces of contrast left 
in the spinal canal and feeble contrast in the 
kidney pelvis, showing that most of the con- 
trast substance had been absorbed. 

The method seems to be worthy of general 
testing; greater amounts can doubtless be in- 
jected, giving complete filling of the spinal 
canal and possibly also of the subarachnoid 
space and ventricles of the brain.—Audrey G. 
Morgan. 

SKELETAL SYSTEM 
Mumrorp, E. B., and Martin, Florence J. 
Calcified deposits in subdeltoid bursitis. ‘. 
dm. M. Ass., Sept. 5, 1931, 97, 690-694. 
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The term “subdeltoid bursitis” is) synony- 
mous with “‘subacromial bursitis,”’ these bursae 
being anatomically identical. Usual symptoms 
are pain and limitation of motion; tenderness, 
spasm, atrophy and nerve symptoms are vari- 
able. The cause of calcification is obscure, the 
theories of trauma, infection and ischemia all 
having their proponents. Diagnosis of calca- 
reous deposits is entirely roentgenologic. The 
deposits have no apparent relation to pain, and 
exist in many shoulders which are symptom- 
free, being discovered accidentally. Surgical 
intervention should never be advised until 
diathermy has been used. In the authors’ series 
all patients become symptom-free under di- 
athermy and in all cases the deposit was made 
to decrease in amount or disappear entirely.— 


E.W. Hall. 


Careppu, and Rossi, Vitrrorio. Su 
un caso di distrofia metaepifisaria giovanile 
a localizzazioni multipli e simmetriche. (A 
case of multiple symmetrical meta-epiphys- 
eal juvenile dystrophy.) Radiol. med., Sept., 
1931, 78, 1142-1160. 


A case of meta-epiphyseal juvenile dystrophy 
with multiple symmetrical localizations is de- 
scribed. The patient was a little girl seven years 
of age. She presented juxta-epiphyseal nodules 
on the phalanges of her hands, scoliosis and 
genu valgum. She also had a moderate hypo- 
phosphatemia. Roentgen examination showed 
active meta-epiphyseal osteochondritis in the 
elbows, wrists, phalanges, rami of the ischium 
and pubis, and lesser trochanters and sequels 
of such changes in the hips (coxa plana). 

The authors think the disease was probably 
caused by a number of endogenous factors. The 
patient showed decreased sympathetic tonus 
which is apt to bring about disturbed vascular- 
ization. She also showed sequels of rickets and 
tuberculosis which tend to increase the hypo- 
phosphatemia and to impair the resistance of 
the growing bone tissue.—Audrey G. Morgan. 


Casazza, Ropertro. Considerazioni sugli as- 
petti radiologici di alcune alterazione osteo- 
articolari in luetici. (Roentgen appearance of 
some bone and joint changes in syphilis.) 
Radiol. med., May, 1931, 78, 565-587. 


The author describes a number of cases of 
bone and joint disease in syphilitic patients, 
showing the great variety and complications of 
these changes and the difficulty of proving that 
a bone or joint disease in a syphilitic is caused 
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by the syphilis. The cases are illustrated by 
roentgenograms. The first was in a child of 
seven who had hereditary syphilis. At the vault 
of the skull there was a rather soft area the size 
of a quarter with an elevated border. Pressure 
on it caused pain. The roentgen picture showed 
serious destruction of bone. None of the other 
bones on the skeleton were affected. The child 
was defective mentally. His mental condition 
and the bone lesion improved greatly under 
bismuth treatment. 

There seems to be a general personal factor 
in the causation of bone syphilis and also a 
local factor. This is illustrated by a case of 
acquired syphilis in a man of twenty-five who 
showed distinctly productive lesions in the 
tibias and distinctly destructive ones in the 
superior maxilla. The difference must have 
been due to a local factor. In this particular 
case the destructive lesions were in the mouth 
and might have been caused by secondary in- 
fection but this is not true in all cases. 

In contrast with this a case is described in a 
man of sixty-five in whom the bones of the 
skull and the distal ends of the bones of the 
forearms and legs were thickened and enlarged, 
evidently due to a general action of the virus. 
He also had serious lesions of the kidneys and 
circulatory system. 

Trauma may cause a localization of syphilis 
in the bones in syphilitic individuals. Illustra- 
tive cases are described, and also other cases of 
joint lesions in syphilitic individuals in which 
it was impossible to prove that the joint disease 
was caused by the syphilis, so the author calls 
these cases of arthropathy in syphilitics rather 
than syphilitic arthropathy, though he thinks 
the preponderance of evidence is that they 
were syphilitic. This is not disproved by the 
fact that some of them did not react very well 
to antisyphilitic treatment, for known syphi- 
litic changes are not always restored to normal 
by specific treatment. Caces of syphilitic dac- 
tylitis are also discussed.— Audrey G. Morgan. 


Sarra, F. Sull’igroma cronico tubercolare della 
borsa trocanterica profonda. (Chronic tu- 
berculous hygroma of the deep trochanteric 
bursa.) Radiol. med., Nov., 1930, 77, 1250- 
1254. 

The author describes a case in a nurse twenty 
years of age. She was admitted to the hospital 
the first time with a diagnosis of scrofuloderma 
of the left inguinal region associated with tu- 
berculous inguinal adenopathy, She was in 
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good genera] condition and was well enough to 
go to work in three months. After a_ year, 
though she was still working and in good health, 
a swelling developed in the right trochanteric 
region which did not cause any functional dis- 
turbance except slight fatigue on exertion. 
Within a month there was a swelling half the 
size of a lemon above the trochanter. Two ex- 
ploratory punctures were negative but a third 
showed a turbid whitish liquid containing rice 
bodies. Roentgenograms taken in various di- 
rections showed that the bone was not in- 
volved. There was an ovoid shadow above the 
greater trochanter, evidently in the deep tro- 
chanteric bursa, the largest in the region. Pic- 
tures taken with Io per cent iodized oil showed 
a very characteristic marbled, finely areolar 
appearance due to the presence of the rice 
bodies. A higher concentration of oil was not 
used because it would have masked the bone 
shadow. The bursa extended forward above the 
trochanter between the margin of the gluteus 
maximus and the vastus externus and the con- 
tents had invaded the connective tissue be- 
tween the tensor fasicae latae and the rectus 
femoris. The removal of this large sac was 
rather difficult but was accomplished success- 
fully. Recovery was uneventful and the patient 
is still well two years after the operation. 
Audrey G. Morgan. 


Mitcram, Josern E. Diagnostic inaccuracy 
in tuberculosis of bone, joint and bursa. 7. 
Am. M. Ass., July 1931, 97, 232-23 


35. 
The clinical pathology of bone and joint tu- 
berculosis may mimic many other diseases so 
that the clinical diagnosis is often faulty. The 
author analyzes a group of 142 such cases 
which were proved microscopically, and found 
that 38.7 per cent had not been diagnosed 
clinically as tuberculosis. This is due to the 
variability of onset, symptoms and signs of 
the disease. Roentgen examination, while us- 
ually helpful, was often the reverse, especially 
in cases with unusual tissue reaction or new 
bone formation. Even at operation 67.} per 
cent of the clinically undiagnosed cases were 
still undiagnosed, tuberculous tissue being 
characteristic only in the caseating stage. The 
guinea pig test and tissue study remain the 
only certain means of diagnosis.—F. //”. Hall. 


as, 


SAsHIN, Davin. Intervertebral disk extensions 
into the vertebral bodies and the spinal canal. 
Arch. Surg., April, 1931, 22, §27-547. 
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Sashin states that intervertebral disk exten- 
sions into the adjacent vertebral bodies or into 
the spinal canal have until recently been un- 
known. Schmorl in 1926 was the first to direct 
attention to this pathologic condition. Since his 
first description a number of papers have ap- 
peared in the German literature. The clinical 
significance of such extensions has not been es- 
tablished. Although the papers mentioned 
above have appeared in the German literature, 
none have appeared in the English. 

Sashin describes in detail the anatomy and 
the physiology of the intervertebral disks, giv- 
ing a complete description of the annulus fibro- 
sus and the nucleus pulposus. The elasticity of 
the disks rests in the latter. They normally have 
no blood vessels but receive their nourishment 
through the cartilaginous plate from the bone 
marrow by diffusion. In a sagittal section of a 
normal spine at autopsy, the expansile fibers of 
the disks, which rest almost entirely in the 
nucleus pulposus, are raised above the sur- 
rounding surfaces. This highly expansile tissue 
is separated from the cancellous stroma of the 
bodies by a thin cartilage plate and a thin layer 
of compact bone. In a number of specimens, 
due to the normal physiologic tension of the 
disk substance, small semicircular depressions 
may be noted over the posterior third of the 
bodies around the location of the nucleus pul- 
posus. These small ““doming” defects may be 
seen in young persons around or shortly after 
their growing period and represent a slight 
structural weakness of the vertebral bodies. 

In a rather large number of specimens, the 
expansile disk fibers succeed in invading one or 
more vertebral bodies. The cartilage and the 
bony plates are usually injured, and as a result, 
the disk substance extends into the body.The 
extent of the invasion of the spongiosa is small, 
usually not larger than a pea in area. In one or 
two cases, the break in the continuity of the 
protecting plates may be so large that part of 
the disk substance may virtually prolapse or 
herniate through the opening. These invasions 
are termed by Schmorl, cartilage nodes. 

The most important etiologic factor is 
trauma. This may be manifested in the form of 
mild, repeated injuries to the spine, as for ex- 
ample, persons doing hard manual work. This 
continued trauma may continue for years with- 
out causing any signs or symptoms of disabil- 
ity, yet at autopsy, or in some cases in the 
lateral roentgenogram, small disk extensions of 
the body may be found. Another group of cases 
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may be due to a sudden injury to the spine as 
in a direct blow or a fall on the back. With the 
establishment of an open door, the expansile 
disk substance invades the body spongiosa. In- 
frequently, a direct injury as a gunshot wound 
or stab wound, extending to and through the 
bony and cartilage plate may cause an opening 
with the typical extension of the disk. Another 
factor is a degenerative or arthritic change of 
the cartilage plate. Also in disease conditions, 
such as osteoporosis, osteomalacia, tumor me- 
tastases or multiple myelomas, the resistance of 
the vertebral bodies may be lowered. When the 
intervertebral disks are active, the expansile 
tension of the disks is often sufficient to virtu- 
ally compress the bodies, giving them an hour- 
glass or fish vertebrae appearance. 

Following the extension of the disk fibers into 
the vertebral body, a hyperplasia of the cartil- 
age cells of the intervertebral disk takes place, 
and in time, the soft, glistening, expansile in- 
vaded disk substance becomes hard and car- 
tilaginous. This cartilage node develops prin- 
cipally from the cartilage cell hyperplasia of the 
intervertebral disk substance and the cartilage 
cells of the cartilage plate do not seem to take 
part. In early cases, small hemorrhages, blood 
pigment and vascular engorgements of the 
blood vessels are found around the invaded 
disks. Later, vascular infiltration and new ves- 
sel formations appear. Around the margin of 
the cartilage node, endochondral ossification 
and new bone formation set in, which may ex- 
tend and involve the entire disk node. The ex- 
tended intervertebral disk may also undergo 
cystic degeneration. 

Schmorl, in a review of 2,000 cases at au- 
topsy, found cartilage nodes in 737, or 38 per 
cent. Of this number 39 per cent were found in 
males and 34 per cent in females. Dandy re- 
ported 2 cases in which loose cartilage from the 
intervertebral disk produced a compression of 
the cord which resulted in paralysis of both 
lower extremities. After surgical removal of the 
cartilage, the paralysis disappeared. 

Pathologic specimens consisting of fairly 
large cartilage nodes in the adjacent vertebral 
bodies with defects in the cortical plate or sur- 
rounded by a dense layer of compact bone 
appear as small areas of lessened density sur- 
rounded by a dense shadow in the roentgeno- 
gram. A break in the continuity of the cortical 
plate is nearly always noted in the film. Pos- 
terior cartilage nodes when not calcified or 
ossified are not visualized. Structural defects 
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must be of considerable size to be noted in the 
roentgenogram. Defects, as found by Chassin, 
from I to 1.5 cm. in diameter could not be seen. 
Sashin believes that clinically cartilage bodies 
are seen in lateral roentgenograms in only a 
small number of cases. He briefly reports 9 pa- 
tients, and states that the relationship of inter- 
vertebral disk extensions into the vertebral 
bodies to clinical signs and symptoms is not 
clearly established. Schanz believes that the 
disk nodes lower the carrying capacity of the 
spine and in effect produce an “insufficient” 
vertebral column. Schmorl thinks that the 
presence of one or more cartilage nodes does 
not give rise to symptoms. Sashin, from his ob- 
servations on his own cases, is convinced that 
they do give rise to symptoms. His treatment 
in all cases of painful and incapacitated spines 
due to disk extensions is firm immobilization in 
a plaster-of-paris bandage jacket or by an 
Albee spine fusion.—R. S. Bromer. 


Geist, Emit S. The intervertebral disk. ¥%. 4m. 
M. Ass., May 16, 1931, 96, 1676-1679. 


Schmorl’s excellent work on the interver- 
tebral disk has hitherto been almost neglected 
in America by clinician, pathologist, and roent- 
genologist. The disk is often affected by disease 
and injury. Congenital anomalies of the disk 
and calcification of the disks are rare. Prolapse 
of the disk into the adjacent bodies is of fre- 
quent occurrence and is due to increased pres- 
sure plus weakening of the cartilage plate or the 
bony structure of the body by injury or disease. 
A congenital weakness may be a predisposing 
factor. Prolapse may occur into the spinal canal 
with resultant neurologic symptoms. 

Cartilaginous prolapse is most frequent in 
men of athletic type and is associated with re- 
current back strain. Adolescent kyphosis, poor 
posture, osteoporosis, senile changes and chronic 
spondylitis (as distinguished from arthritis) are 
believed to be secondary to disease of the disks. 
Pathologic conditions of the disk occur second- 
arily in cases of fracture, scoliosis, osteoma- 
lacia, tuberculosis, osteomyelitis, syphilis and 


carcinoma.—E. W. Hall. 


BiGcnami, Giuseppe. Osservazioni sulla frattura 
dell’osso semilunare. (Fracture of the semi- 
lunar bone.) Radiol. med., Sept., 1931, 78, 
1130-1142. 

In the present industrial world cases of 

trauma of the wrist are frequent and often im- 

portant from a medicolegal point of view. The 
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examiner is often called upon to give an opinion 
as to the degree of injury and the amount of 
compensation in accident cases. 


Isolated fractures of the semilunar bone are 
rare, however, on account of its anatomical po- 
sition, and even fractures of the semilunar 
associated with fracture of other bones of the 
wrist are not very common. Only about too 
cases of associated fracture have been reported 
and only about 40 of isolated fracture. Most of 
these have been reported since the introduction 
of roentgen rays. Very frequently these frac- 
tures are not diagnosed at first. The injury is 
thought to be merely a contusion or sprain of 
the wrist and treated as such until loss of func- 
tion. Swelling and pain compel the physician to 
admit that his diagnosis must have been wrong 
and the patient is finally sent to the roentgen- 
ologist. Often even in very serious cases in 
which function cannot be restored by conserv- 
ative treatment early removal of the semilunar 
bone gives excellent results. It is therefore of 
the treatest importance to make an early di- 
agnosis, and a careful roentgen examination 
should be made in every case of injury of the 
wrist. The wrist should be examined in all the 
usual projections and the picture compared 
with that of the normal side. In avulsion frac- 
tures when only a small fragment is detached it 
may not be visible in the anteroposterior or 
lateral projections but may be clearly visible in 
an oblique projection. A congenital double 
semilunar from two centers of ossification may 
be mistaken for fracture but this error can gen- 
erally be corrected by examining the other side. 


Four cases are described and illustrated with 
roentgenograms. The first two were simple 
fractures of the semilunar, the third was frac- 
ture and anterior luxation, and in the fourth 
there was fracture of both the semilunar and 
the scaphoid.—.4udrey G. Morgan. 


Metsets, Emit L. Die virile und die nichtpuer- 
perale Osteomalazie und M. Basedowii. (The 
virile and nonpuerperal osteomalacia and 
Basedow’s disease.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, June, 1931, £3, 735-746. 


The theory that osteomalacia represents a 
disease of the female only needs, in the light of 
more recent publications, a revision. Although 
a review of the statistics in the literature still 
reveals that at least 75 per cent of all cases of 


osteomalacia are of puerperal origin, the re- 
maining may occur both in male and female. 
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According to Curschmann the ratio of the virile 
type is one to ten. 

In studying the etiology of the virile osteo- 
malacia as well as of the nonpuerperal type in 
women, it was found that there is a definite re- 
lationship to certain endocrine disorders, es- 
pecially of the thyroid gland and of the ovaries. 
The author recently observed a case of osteo- 
malacia occurring in a man sixty-one years of 
age, who for a period of several years exhibited 
symptoms of a rather marked Basedow’s dis- 
ease. The roentgen examination revealed 
marked osteoporotic changes of practically the 
entire skeleton and more especially of the pelvis 
and lumbar spine, where there was evidence of 
deformities. Roentgen irradiation of the thy- 
roid gland, associated with internal adminis- 
tration of phosphorus and cod liver oil led to a 
rapid improvement. Unfortunately, the pa- 
tient died from another condition and the ex- 
periments could not be carried to conclusion. 

It is the opinion of the author that the 
changes observed in the bony skeleton were 
those of true osteomalacia secondary to the 
thyroid disease.—T. Leucutia. 


Mascuerpa, Fermo. Sulla osteopecilia. Un 
nuovo caso di osteopecilia a strie. (Osteo- 
poikilosis. A new case of striated dissemi- 
nated condensing osteopathy.) Radiol. med., 
Aug., 1931, 78, 1014-1027. 


In 1915 Albers-Schénberg described the first 
case of this special anomaly of the structure of 
the spongiosa of the epiphysis of the long bones 
which he had discovered during a roentgen ex- 
amination and which was characterized by the 
presence of foci of condensation from the size of 
a pinhead to that of a lentil. A few cases have 
been described since but the disease is still rare. 
The roentgen picture shows three forms. In the 
first, the areas of increased density are round or 
rounded and generally uniformly opaque, 
though in some cases the periphery is very 
opaque and the central zone clearer. In the sec- 
ond form the opacities are in the form of 
straight lines parallel to each other. The third 
is a mixture of the two forms, showing that 
they are due to the same disease. 

There are three theories in regard to the 
etiology of the disease, one that it is dyschon- 
droplasic in origin, one that it is tuberculous 
and one that it is constitutional. 

The author describes a case in a boy of 
eighteen who came for examination on account 
of swelling of the left knee with a moderate de- 
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gree of hydrarthrosis. There was no pain on pal- 
pation but some pain on flexion. Examination 
of the urine and Wassermann test negative. He 
was in a rather poor condition of nutrition and 
showed decreased breath sounds and harsh 
respiration at the left base. In the metaphysis 
of the distal end of the left femur there were 
fine parallel opaque lines about a millimeter in 
width and at varying distances from each other 
running vertically, starting from the cartilage 
and running toward the diaphysis. A roentgeno- 
gram of the other knee showed that the condi- 
tion was bilateral. There were no stripes in the 
tibia and none in the proximal end of the 
femur. The tarsus, which is frequently involved 
in this disease, was also normal. The skull was 
normal as it is in most cases. There were a few 
stripes at the upper end of the left humerus and 
two small zones of rarefaction in the middle 
third of the left clavicle which Voorhoeve says 
are important as showing that the disease is 
caused by dyschondroplasia. Examination in 
this case showed slight signs of the disease in 
the patient’s brother and sister—Audrey G. 
Morgan. 


Haret and Duva., Métastases osseuses d’un 
néoplasme thyroidien. (Osseous metastases 
of thyroid neoplasm.) ¥. de radiol. et d’élec- 
trol., June, 1931, 75, 297-299. 

A carcinoma of the thyroid occurring in a 
man fifty-five years of age led to metastases of 
the upper end of the right fibula and of the 
shaft of the right femur. The case is published 
because of its triple interest: (1) unusual locali- 
zation of the metastases. As is known, car- 
cinoma of the thyroid most frequently metas- 
tasizes to the skull and inferior jawbone, some- 
what less frequently to the sternum, vertebrae 
and ribs, quite rarely to the femur and humerus, 
and only exceptionally to the fibula; (2) the 
fact that in spite of the very malignant char- 
acter of the metastatic processes the primary 
lesion itself has failed to change its aspect, and 
(3) since roentgen therapy with repeated mas- 
sive doses led to only temporary arrest of the 
growth of the metastases.—T. Leucutia. 


Bacu, Mark J., and Mipp.Leton, S. 
Multiple myeloma and diabetes insipidus. 7. 
Am. M. Ass., Aug. 1, 1931, 97, 306-308. 


The association of defects in membranous 
bones with exopthalmos and diabetes insipidus 
was earliest described by Kay, Schiller and 
Christian, and other writers have added cases 
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from time to time. However, no case of multi- 
ple myeloma associated with diabetes could be 
found. The authors’ case showed roentgeno- 
graphically a motheaten appearance of the ribs, 
vertebrae, pelvic bones and portions of the 
femora described as that of multiple myeloma. 
The tables of the skull were negative but the 
sella was deep and the posterior clinoids irregu- 
lar with a tendency to bridge the sella. Blood 
calcium was around 16.5 mg. per hundred c.c. 
Urine output was as high as 13.2 liters per day 
with specific gravity of 1.009. 

The authors cannot definitely fit this case 
into the group mentioned above or the xantho- 
matosis of Rowland but suggests a probable as- 
sociation of the conditions.—E. W. Hal. 


MeE.potesi, Gastone. Diagnostica e terapie 
radiologica dei tumori ossei secondari ad 
epitelioma della mammella e dell’utero. 
(Roentgen diagnosis and treatment of bone 
metastases of epitheliomas of the breast and 
uterus.) Radiol. med., May, 1931, 78, 615- 
646. 


The author has followed up 26 cases of bone 
metastases from epitheliomas of the breast and 
uterus. Some of them he followed throughout 
their course from the very beginning. These 
bone metastases are quite sensitive to roentgen 
rays and life may be considerably prolonged if 
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they are given roentgen treatment. Successful 
treatment depends on early diagnosis, however, 
and the author tries to describe the early roent- 
gen appearance of these metastases. His dis- 
cussion is illustrated by roentgenograms of his 
cases. There may be increased density or rare- 
faction of bone and each of these forms may be 
circumscribed or diffuse. The form with in- 
creased density which is at first circumscribed 
is shown by an intensely opaque isolated nod- 
ule, generally irregularly rounded in shape. 
The rarefying form which in the beginning is 
circumscribed is shown by one or more isolated 
points of rarefaction which cannot be seen until 
they have reached a certain size. They may be 
in the central part of the bone or in the cortex. 
There is no increase of density around these 
foci of destruction. In increased density which 
is diffuse from the beginning there are small in- 
tensely opaque spots the size of a pinhead which 
tend to become confluent and form large opaci- 
ties. The rarefying form which is diffuse from 
the beginning shows small round points of rare- 
faction over large areas of the skeleton; they 
have very distinct outlines, giving the bone a 
cribrate appearance. The signs are rather vague 
and not particularly characteristic in the be- 
ginning so a series of roentgenograms should be 
taken at intervals of a few days. Stereoroent- 
genograms are of special value.—dudrey G. 
Morgan. 


